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pp. $4.00. Century Company. 


The book presents an object 


and origins of social pathology 

iis volun ich of the anatomical and physio- . 

In thi caves ; “9g Te PAS of maladjustment and suggests 

logical mechanisms of the body is taken as a subject 
for an ilysis and its growth and de velopn ent consid- their correction rhe author is pr 

ered from conception to maturity. at the University of Wisconsin T 


Growth and Development of the Child. Part III. New Types of Old Americans at H 
Eastern Women’s Colleges. Go 


Nutrition. White House Conference on Child : ~ ; 
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] ‘ te , 4 ) s 7 ° 
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(iP 
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This treatise defines the bodily 
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A volume in which thirty-one ¢ ontril utors take part y Posen a It is a study of the 1 
na consideration and evaluation of the available sci- descendants based upon an analysis 
entific data bearing upon the problems of nutrition. records. 
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A study of the living and pur 
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A treati n the measurement and iy pra sement people in America. which aims to 
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rf ie onsume , > 00k 
volume is edited by Dr. Hallowell Davis, and thirty- of the consumer rhe book is 


five contributors have taken part in writing it. nomics and applied psychology 
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on = This volume contains the condensed s« 
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: York, and the descriptions of the exh 
Washington University. conjunction with them. 
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ciety,” intended to present historical and contempo 


to suggest new sociological laws volume. 
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lulvy 27, 1789, President Washing wit estal , ) 
yproved an act entitled ‘‘An Act ment of 1 [nt 
stablishing an Executive Depart matters pas 1) 
» be denominated the Department Krom 1790 LSd0 
on Affairs As defined in this” of 60 S 1) S 
functions of the new Department = supervise 
confined exelus ly to the manage SUS si 
yt tor rn atta rs; however, on sep Was fT! S 1) 
r 15, 1789 supplementary act partment of t | 
yproved extending the functions of again trans 1D) 
Departme nt nto the domestic field (Comm | 
‘hanging its name from the Depart res 1) ( 
nt of Foreign Atta rs to the Depart me! 


, + + 
ol State 


t] 
Lue 


its existence, the 


in eariy days partmet! ‘ 
Department had certain duties whieh, mn Mr. -J 
the passage of time and the creation as Secretar\ st sn 
f new executive departments, have long President : sidet x 
ice been transferred elsewhere. Sev periment son 
ral of these functions partook of a scien- silver plug I 


‘ character Thus, by an act ol April ce 





10, 1790, the Department of State was cent.’ hh 
given control over patent matters. At luties, o7 i nderst ] 
st, patents were granted by a Board, remark that the Depart St 
‘omposed of the Secretary of State. the embraced ‘*the whole domes ! 
Secretary of War, and the Attorney Gen- tration (war ex 
|; but in 1793, another act relating to But thes ties 
tents was passed abolishing the Board esting to reca no longer form a part 
d placing the Secretary of State alone of the work of Departm: \ 
t the head of the Patent Office. This though still ret some d S 
rrangement held good until 1849 when, domestic character, 1s § 


29] 
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Ilha (| | I ~ IS 0 
cerned ! Tt! mal erement ot thre 
COUNTRY s rere ! tions rn 

ol ih l iT mS } \ , © ’ 
conipl ‘ on mad neludes wit 

S SscOp l tions concerning prob mis 
Uv 1 8 nt natu is Ve iS Os 
touching economk 0 Inat 
ters 

The Department ot State ul ke cer 


ain of the other executive departments, 
is not engaged directly in scientific pur 
Sults Its activities in behalf of science 
irise largely, though not exclusively, 
first, from the fact that the Government 
of the United States contributes an an 
nual quota toward the maintenance ot 
a number of international bureaus or 
commissions located abroad, about halt 
of which are coneerned with work of a 


scientific nature and, secondly, from its 


duties in connection with the many inter 
national conferences or congresses, a 
large percentage of which are of direct 
interest to science in one field or an 
other. 

Included among the international sei 
entific agencies to which this Govern 
ment contributes is the International 
Bureau of Weights and Measures. The 
work of this Bureau, which is located at 
Paris, consists in making all compari 
sons and verifications of the standard 
meter and kilogram. It has the eustody 
thereof and makes other comparisons and 
verifications dealing with weights, mea 
sures and electrical units. The interna 
tional meter and kilogram, adopted by 
the Treasury Department in 1893, ar 
the basie standards of length and mass 
in the United States. The instruments 
of the Bureau of Standards at Washing- 
ton are copies of those kept by the Inter 
national Bureau of Weights and Mea 
sures and are sent from time to time to 
Paris for comparison with the originals, 
thus maintaining a constant standard in 
this country for instruments used in 
boundary measurements, surveys and 
triangulation. 





nstitute located t Ror 
shes member states 

various tactors determi i 
ericultur: produ 


markets, and acts as 
ror intormation o1 
and technica problems 
avriculture 

Similarly Support Is 
American Sanit ny Bur 
ternational Office of P 
Both agencies are concer 
with the problem of tl! 
control of ceommunicab 
sphere of action of the 
North and South Ame 
latter 1s most d rectly 
problem so far as it affects 
of Europe 

Under authority of an A 
gress, approved on May i 
United States through the D 
ot State contributes an at 
the Gorgas Me moria Laborat l 
laboratory Is maintained 
with the Institute of Tropic 
ventitive Medicine, the seat 
at Washineton,. and constitutes 
for research in the field of 
ease 

The International Hydrog 
reau, with headquarters at Mon 
forms an important funetien it 
a close and permanent assoc 
tween the hydrographic ser 
adhering states. It aids in eoo1 
their efforts and facilitates th 
by national hydrographic offices 
lutions taken by the internation 
graphic conferences which m 
time to tim It seeks to obt 
formity, so far as is possible 
graphic documents and furthers 
ways progress in the theory and 
of the science of hvdrography 

Another of these internatio 
tific bureaus, the American Inter 
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Permanent International Assoc 
Road Congresses, with offices by 
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delegates of governments and 
‘rations of all countries subserib 
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States 18 one he object ol 


nis To promote progress 


ition, traffic and eXploltatiol 


S of Constants, to which this (re 


nt has contributed annually for 


many years. The work of thi 
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s by organizing periodic intern 
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erest. It would obviously be impossible 
Within the limits of this article to me 

tion n detail all of these Some idea. 
perhaps, of the wide range of subject 
matter covered in these meetings can be 
gained trom the following list of con 
ferences taken more or less at random 
from among those held recently: Ninth 
International Horticultural Congress: 
KFiftth International Botanical Congress: 
Eleventh International Congress of Zool 
ogy; Inter-American Conference o1 
Agriculture; Fourth International Con 

gress of Geometricians;: Third Interna 
for Photogrammetry 
Kighth Congress of the Far Eastern As 
sociation ol lropical Medicine: Fifteent] 
International Congress of Agriculture 


onal Conference 


Sixth International Congress of Military 
Medicine nd Pharmacy; Eighteenth 


ntal 


International Congress of Ori alists; 
International Congress of Geography ; 
Second Congress of Comparative Pathol 
ogy; and Third International Hydro 
graphic Conterene 

Among conferences of a scien 
character scheduled to convene in the 
near future are the Sixteenth Session of 
the Inte rnational Geological Congress, 


1 1 1] 


whieh will meet ll Washington this com 


ine -sune: the Seventh International 
( oneress ol M itary \ledicine and 


Pharmacy, to convene this summer a 
Madrid; the Fourteenth Conecilium of 
Ophthalmology; and the Fifth Pacific 


+ 


Seience Congress, scheduled to be held 
in Victoria and Vancouver, British Co 
lumbia, in June of this year. 
Geography is a science which, since 
1920, has been directly recognized in the 
organization of the Department of State. 
The Office of the Geographer, besides 
compiling maps, some of which have been 
published by the Department—notably 
those of Manchuria and China—is re- 


sponsible for the geographic phases of 


all matters under cons 
Department. From tin 
ever, special studies are 
as the historical and geoer 
made In connection wit! 
tion of the national or 
quotas, now in effect 
which extended over a pet 


Vears were necessary NH r 


Census into conformity w 
day boundaries in Europ 


the Geographer Was ais 





thie preparation of the oe 7 


Foreign Geographic Names 


by the United States G 


The Department of Stat 
‘alled upon TO assis 
sary arrangements for Am 
tions to carry on sele 


and researches i fore 


Amone the more recent ex 


this sort facilitated Dy | 
might be me} ! | pl 
tion being ear? ion int 
ti 1) eps DY ! STiths¢ 


pices of Princeton Univers 


Botanical Expediti 
posed ot repre sentatives 
Hopkins University and 


of Pennsy ivanila 


This article would seare 

without at least reference 
of the American consular an 
officers in sending to the Di 


ports on the results of scient 


tigations being earried on al 


matters of general scientific 


i 


yr’ 


ports which the Department 


to interested departments of 


ment as well as to private « 


coneerned. 
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RESEARCH WORK OF THE BUREAU OF 
RECLAMATION 


By Dr. ELWOOD MEAD 


; l Re S 
Interion ses N su 1 
e R n n Act ds 
BS By Is t. rey les S 
sale and dispos pul in | 
Western s S re os irs 
spr fund vn as ; ves 
] | una » be used 1! t res 
rrigation works red 
0 diversion and distribution 
r the reclamation of arid and featur 
‘id lands in the West. The Reela tak 
Fund is a revolving fund, and The irrigat pr ts 
penditures fron or constru ! \ or} \ 
O rigation Works, ll! 1ding Costs 1a ys ( i 
s and investigations in connectio1 s dams 
S works De n a charg plants, | ping p S 
. é nds benefited w mus d ns l . S 
d by 11 wners thes nds kinds : sstu 
period } xceeding forty rs desig . 
luring the thirty vears s n . 
iu has examined and surveyed aided by pro; 
us irrigation projects located  Likewis 
chout the seventeen Western states, nomic feasibilit f propos 
as constructed and operated inp) sis 
or in part thirty-two adopted volves much work of a res 
ts. Many features in the design including investigations 
mstruction of these irrigation f soils. s 
ts have involved unprecedented — suitabilit 
sions, conditions and methods, and value of crops 
ed into fields of engineering of a Many notal 0 
ering nature. The engineers of the been constru 
eau have often found that previous = eects, including s 
ry, practice and experience in design ing dams of t United St 
in construction methods were inade these structures nstitutine 
Such findings have emphasized Slve SUCCEeSSIO! I t ohest d 
need for constant research and in wolld. are S S } Dam iin W 
gation into new methods of design 328 feet hig ind ntalning 15, 
‘onstruction. These researches and eunbic vards of rete. W 
stigations have been conducted as pleted in 1910: Arrowrock Da 
roughly and extensively as possible, Idaho, 349 feet high, and 
due to the limitations of avallable D85,.000 cubie irds I ! 
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was completed in 1915; and Owyhee 
Dam in Oregon, 405 feet high, and con- 
taining about 536,000 cubie vards of con- 
erete, which was completed in 1932 
The bureau now has under construction 
the Boulder Canyon Project, the out- 
standing feature of which is Hoover 
Dam on the Colorado River near Las 
Vegas, Nevada, which will rise 730 feet 
above bedrock, or nearly twice as high 
as any previous dam, and with appur 
tenant works will contain about 5,000, 
000 cubie yards of concrete. <As this 
project involves the most extensive and 
complete program of investigation and 
research yet undertaken by the bureau, 
this article will be largely confined to a 
description of the research work under- 
taken in connection with the design and 
construction of Hoover Dam and appur- 


tenant works. 


Tue BoutperR CANYON PROJECT 

The conquest of the Colorado River 
which has culminated in the construe- 
tion of Hoover Dam had its inception 
four hundred vears ago when, in 1536, 
Cortez pawned his wife’s jewels for 
necessary funds and sent Francisco de 
Ulloa to find the fabled seven cities of 
Cibola Ulloa reached the mouth of the 
Colorado River in 1539 but there aban- 


doned the search because of the thirty- 
foot tides which, as he recorded, ‘*rush 
with great rage into the land.’’ The 
actual discovery of the Colorado River 
took place in 1540 when Alarcon entered 
the river at its mouth and ascended it 
in boats for fifteen days. After this visit 
the assault on the river remained dor- 
mant for over three hundred years, @X- 
cept as it was touched by occasional 
Spanish explorers searching for routes 
to California and to the interior. 

In 1857 Lieutenant Ives, of the Engi- 
neer Corps of the U.S. Army, attempted 
to prove the navigability of the river in 
the hope that it could be used for carry- 
ing supplies to the military posts at Salt 
Lake City, Utah, and Tueson, Arizona. 





Starting in Mare 


when his steamboat EF. 
the swift waters of Black ( 
site of Hoover Dam Aft 
five days in traveling t! 
miles he accepted Black ¢ 
ultimate head of navigat 


In 1869 Major John Wes 
of the Geological Survey, n 
comprehensive exploratior 
rado River and demonstrat 
sibility of passing alive t 
1,000-mile stretch of  heret 
passable canyons With the 
the Reclamation Act in 1902 
investigations of the (¢ 
were inaugurated, whicl 
ceeding years extended t 
entire basin, with a view 


¢ 


all possibilities of 


irrigation, flood control and 


water ul 


basis for a comprehensive p 
velopment. By 1924 the im 
had been completed far enous 
onstrate ¢ iclusively that 
project in the control and de 
of the river should inelud: 
tion of a high dam in Blaek | 
which is twenty miles downst 
the site first investigated 
Canyon, from which the pr 
its name. This dam and res 


accomplish the f 


ourtold purpos 
control, storage of water 
removal of silt and power dev 

Kig. 1. 

The undertaking of the Bou 
von Project under the dir 
Reclamation Bureau was aut 
the Boulder Canyon Project A 
was signed by President ¢ 
December 21, 1928. This act 
an appropriation of $165,000,000 
construction of: (a) A dam 
or Black Canyon to store n 
29. 000.000 acre-feet of wat 
power plant, and (ce) an All-.\ 
canal to connect the Colorado R 
Imperial Valley. A fund know 
Colorado River Dam Fund, and s 
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the Reclamation Fund, was set up 1930. This dat rks the beginning of 
nance the construction of the Boul- a new epoch in t story of the Bureau 
Canyon Project. The act provided if Reclamation During the first twe1 

before actual appropriations could — ty-seven years of its activities the bureau 
made, contracts for the sale of power id designed and constructed over one 


d water must be secured to insure pay- undred dams, of constantly Increasing 


nt of the cost of the dam and power’ importance, in addition t inv other 
nt with 4 per cent. interest in not great engineering works ‘he Owyher 

than fifty years. Dam might be considered as maxing 
\ll requirements of the act having this progression in the construction 


met, the initial appropriation for important thnougn not xtraordainary 


truction of the project was ap eineering works T Intrust 


d by President Hoover on July 3, design and construction of Hoover Dam 
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ces new and have been worked out 
greatly increased responsibilities on the studies have evolved new 


engineers of the bureau and marks a new structural and thermal pr 
chapter in the history of the design and concrete, including the de’ 


construction of high conerete dams. new specifications for Port 
Nearly all the dimensions of Hoover f controlled heat evolut 

Dam and its appurtenant works are of experiments and tests 

unusual magnitude, presenting many under both laboratory and 


unusual problems that must be solved in conditions, to determine phys 


the design, construction and operation § tural and hydraulic propert 
of the project. Great caution must be Design of the Dam: H 
exercised In applying previous theories be of the massive arch-gr 
and practises to the design and construc about 730 feet high and 650 
tion of a dam of these unprecedented at the base ie, 2 The 
dimensions. New theories and practises the water on the upstream 


must be developed trom fundamental base of the dam will be 
data, and these must be checked, tested pounds per square foot 
and proved in every possible way to 1n pressure on the upstrean 
sure that no mistakes are made in their more than three and one 
development or application, and that the tons. This pressure will bi 
maximum economy is secured that is _ to and supported by the r 
consistent with permanence and absolute yon walls, and of the foundat 
safety. Recognizine these conditions, the dam. Under such cond 
and considering the importance of the amount and distribution 
structure and the enormous expenditure jn the dam as well as in 
involved, it was deemed imperative that and foundations must be 

a sufficient research program be under- certainty and the structur 


+ 


taken 0 establish beyond question the proportioned as to support 


I 
suitability and sufficiency of the methods mendous loads with maxi 


of design and construction to be adopted. and economy and with no poss 
The research program for Hoover’ destructive stresses being d 
Dam is now in progress in nearly all its While the technical desig 
features, and while tentative conclusions js largely a matter of nh 
have been formulated as the progress oi analysis, supplemented by mod 
construction has demanded, the final re- it involves at the same tim 
sults and eonclusions are not yet avail lems of a research natur 
able for publication. It is possible, how- years no adequate and _ sat ; 


ever, at this time to outline the purposes method of analyzing the Stress 


and scope of the investigations, which sive arch dams was known 


involve researches in many branches of load method of analysis, w! 
science, including mathematics, mechan- widely accepted as the best 
ics, physics, hydraulics, seismology, method, has been graduall) 
structural geology, chemistry and r the engineers of the bureau 
lated sciences. New methods and equa- method has recently been brou 


+ 


tions for the mathematical analysis of highly satisfactory working stat 
stresses have been developed from fun- nection with the design of Hoovy 
damental principles. New features of The accuracy and dependability 
mechanical, structural and hydraulic de- method of analysis has been est | 
sign have been adopted. Improved by field observation and particu! 
methods and technique in model testing model tests, which have prov 
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The original program of arch dam 
model testing that was started several 
years ago in cooperation with the Engi 
neering Foundation Arech Dam Com 
mittee has been considerably extended 
In connection with Hoover Dam. It in 
cludes extensive research and investiga 
tions to determine the best and most 
sultable materials for use in models of 
this kind, includine means of load ap 
plication, and methods and technique in 
measuring and analyzing the resulting 
stresses and strains. The testing pro 
eram included the building, testing and 
analyzing of a concrete model of the 
Stevenson Creek test dam. a conerete 
model of the Gibson Dam and a plaster 
f Paris and celite model of Hoover 


Dam It also ineludes the construction 


and testing of a soft rubber model of 
Hoover Dam 

While these tests and analyses have 
not as vet been completed in all respects, 
the results so far accomplished have 
conclusively shown that areh action will 
take place as computed, and that the 


adopted design and dimensions of the 


dam are economical, adequate and en 
tirely safe for all conditions of loading 
to be met 

Cement and Concrete Research: The 
science and art of conerete design and 
construction has received a ereat amount 
of study by many able scientists and 
investigators during the past two dee 
ades, and much progress and many im- 
provements have been made. These 
studies have, however, been largely con 
fined to ordinary conerete construction 

which the maximum size of aggregate 


is about 14 inches in diameter. Massive 


eonerete in large dam _ econstruction. 
where the dimensions of the econerete 
structure are of the order of several 


uncdred feet, and where the ageregvate 
varies in size from fine sand to eobbles 
as much as nine inehes in diameter, 
presents problems in design and econ 
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struction that have not heretofore been 
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planned field tests on the concrete in 
Owyhee Dam. These tests were started 
while the dam was under construction 
and will be continued throughout the 
cooling and pressure grouting periods 

Corresponding studies and researches 
are being made to determine the volume 
changes that will actually take place in 
the mass concrete of Hoover Dam 


(Conerete cores across eontraction joints 


— 




















Fig. 5 FAILURE OF 36” x 72” CONCRETE CYLID 
DER UNDER COMPRESSIVE LOAD. NOTE LINES OF 


CONICAL FRACTURE. DENVER LABORATORY 


have been ariiled n the int 
son Dam, from which the 
opening and the efticier 
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Special instruments have 


oped and installed in the 1 
of Owyhee Dam to accurat 
the volume changes that 
Large size laborat q tests 


conducted in Denver t 
efficiency of pressure groutin 
contraction joint openings 
crete and to determine the 
of the joint openings and the 
of the cement grout requ 
ficient grouting 

Other problems included 
crete research program are 
mate compressive strengt! 
measurements of plastic fi 
Stress; determinations of n 
elasticity and Poissi n’s rat 
sliding friction, streneth of 
horizontal constructior 


joints 


evlinders 


tive streneth of test 
ent sizes, variation in strenet] 
and curing temperatures, pro} 
tion of aggregates throug] 
sizes up to cobbles nine inches 
ter, effect of vibration of fres| 
and permeability of conerete 
The concrete research progr 


quired the establishment 


adequately equ pped lab 
Denver Figs. 4, 5, 6 T 
mens of eonerete in great 
varying in size from thre 
diameter by six inches in let 
inches in diameter by 72 


length, are required to be mat 


and tested. A 4,000,000-pound 


lie compression Testing machi 
chased and installed I 
cooperation wit! e Burea 


ards. The successful developn 


many new and ingenious inst! 


and special fabricating and 
equipment, together with the 


necessary for carry Ing out t} e> 
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tests, has bee) an mportant 

the work, but these details can 
seribed in the space ed r 

y rulic Reseai h : In thy, desion 
struction of its irrigation works, 


au Nas on ma 
ted with the need for more thor 
search in the field Ot hvdra LLICS 


is contributed in every way pos 


the sum total of th ! eda 

ible in this branch of engineer 

0 nee. During recent years tl 
l has carried On a series OT Ny 
model tests at the draul 
ry of the Colorado Agricultural 
ve at Fort Collins, Colorado. The 
developed by these tests i\ 
valuable and conclusive in con 

n with the design of a numbe 

tstanding hydraulic structures, in 


ding the spillways for Cle Elum Dam, 
r construction in the State of Wasl 
ton, for Owyhee Dam in Oregon, and 
Madden Dam in the Panama Canal 
Zon The usefulness and indispensa 


ests 1n 


of these and similar mode] 
efficient and economical design of 
hydraulic structures, especially 
ere unusual types or unprecedented 
nsions and discharges are involved, 
been fully demonstrated. 
The enormous volumes of water that 
ist be handled in the operation of 
Hoover Dam, together with the hig! 
ids involved, present extraordinary 
problems of design and construction 
Hydraulic model testing is therefore 
ing fully utilized in the design of the 
spilways and outlet works to suppl 
nt the theoretical hydraulic compu- 
ns. The smaller scale model testing 
Ss being conducted in the Fort Collins 
iboratory. In so far as feasible, models 
the same structure on two or more 
liferent seales are built and tested to 
ter establish the similitude between 
model tests and the performance of 
prototype. <A limited number of 
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flood discharge of 400.000 second-teet 


These conditions, together with the great 
eloht of the dam. dictated t idoption 
of spillways discharging through nh 


lined tunnels excavated in the canyon 
Wallis rather than the more common 


Tv pe s. where the water discharees over 


the dam or through se parate open chat 
nels 
[wo spillways of similar design, each 
th a designed capacity of 200,000 


second-feet, will be provided, one being 
laced in the canyon wall at each end 

the dam The crest strueture will 
‘consist of an overflow weir parallel to 
the canyon wall and controlled by four 
automatic floating drum tvpe steel gates, 
each 100 feet long by 18 feet high. The 
water will discharge over the crest into 
a parallel channel excavated in the can 
von wall and then turn at right angles 
to enter a steeply inclined funnel-shaped 
tunnel! 
ally to 50 feet. Each inclined spillway 


whose diameter decreases gradu 
tunnel connects at river level with one 
of the 50-foot horizontal tunnels used 
for river diversion purposes during the 
construction of the dam, and the water 
will be discharged through these tunnels 
into the river about 2,000 feet down 
stream from the dam. When discharg 
ing at the designed capacity, the energy 
of the water that will pass through the 
spillways falling nearly 600 feet will be 
equivalent to approximately 22,000,000 
horsepower and the water will attain a 
velocity of about 175 feet per second or 
120 miles per hour. The dissipation of 
this tremendous energy without destruc- 
tive effects has presented problems call 
ing for thorough study and research. 
Numerous variations in the details and 
proportions of the crest structure, gates, 
open channel and inclined funnel-shaped 
tunnels were considered and models of 
each proposed plan were constructed 
and tested before the most satisfactory 
design eould be determined. These 


model tests have disclosed many condi- 
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the continuous action 


Water Issuing Trom a ne-ll 
velocities ranging from 100 
per second, a 1d nel ned 
angles to the surtaces under t 
tests were continued under 
tions and on individual b 


riods of as much as 34 days 


sults demonstrated the feasib 

structing concrete surtaces 
; t« + . . + 

satistactorily resistine eros 


flow of water under the require 


ties but emphasized the imp 
this connection of good align 
smooth surfaces The flow 


under high velocities over 
surfaces of the spliilway tun . 
intermittent, and seldom 
tinued over more than a fe 
any Vvear 

The outlet works for H: 
which will control the flow 
the hydraulic turbines of 
plant and to the outlet valves 
clude four vertical intake 
about 390 feet high and &2 1 
ameter at the base Each tower 
provided with two sets of 


served by steel Cy inder cates 
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mprovements in the hydrauli 


nd also established t! tact 1 
nsive alr vent SVSI¢ nm whieh had 
ided as a feature of the desig 
essary, thus effecting a larg 


n Cost 
uutlet pipes and penstocks will be 


ded plate-steel construction of un 











MODEL OF ONE OF THE TWO SP WAYS 
HOOVER DAM, ONI WEN I 1 At Al 
OV oO ESPO> ( oO 000 ; 


lented size, arranged in four sim 
systems and installed in tunnels n 
invon walls on each side of the 
Each system will consist of a 
vader, 30 feet in diameter. lead 
m the base of its intake tower 
branching to four 13-foot diameter 
cks serving the hydraulie tur 
Downstream from the penstock 
‘hes the headers will be reduced t 
et in diameter and each of thes 
rs will again branch to six con 
serving the outlet valves. The 
num discharge of each of the four 
ns will be about 33,500 second 
vhich will require a velocity oO! 











mathematics 
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Discharges reservoir for 


irom the 
ther than eleetr 


ical power development 
will be controlled 





by large balanced 
needle valves. On each side of the river 
there will be six 84-inch diameter valves 
discharging into the open from a valv« 
house on the canyon wall, and six 72 


inch diameter valves discharging into 


one of the 50-foot diameter diversion 


tunnels a considerable distanee from its 


downstream end These latter valves 


are arranged to discharge into the con 
fined 
economy 
also to 
outlet 


operated without creating 


tunnels in order to effect a large 


in the length of the outlet pip 3 


and 


ot the 


provide a substantial part 


capacity which can be 


’ 
objectionable 


spray conditions adjacent to the power 
plant where many high-voltage con 
duetors will be installed. 

The correct arrangement of the six 


valves discharging into each tunnel is of 
great importance in order to avoid ob 
ym the stand 


jectionable conditions fre 


point of flow and erosion of concrete. 
This problem could only be solved 
by model testing. Accordingly, models 
were made and tested of the valve set 
tines and tunnels to scales of 1: 106 
and 1:20. The arrangement of the 
valve discharges were varied in these 
model tests to determine the arrange 
ment giving the best flow conditions 


The results cbtained from the two dif- 


ferent scale models were similar and 
indicated satisfactory similitude between 
the models. These 
strated that certain 
ously planned for introducing air into 
the tunnels the valves un- 
necessary and thus resulted in a mate- 
rial 

Outlet Pipe Design: The design of the 
outlet pipe and penstock to 
meet the required conditions presents 
No precedent 


¢ 
o! 


tests also demon- 


provisions previ 
below were 
saving in construction cost. 

systems 
many unusual problems. 
for handling the quantities 


involved under such high pres- 
The available space between the 


exists 
water 


sures. 
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quate for inspection and n 
purposes. 
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the structural design, manuta 
installation of these excepti 
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ture and installation, and th: 
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he determination I stresses St } < © 
details ot design The ene mal phases . 

bureau are cooperating in 1 ire there ssal ind 

ram and supplementing it wit! briel IT Line . 3 VOorK undert 
juired model tests and much far from complet results 

researe| These tests and. plished have bee) ratifvine ip 


ses are disclosing many previously tent t which tf ive sol\ 


vn elements in the design of such problems whiel \ ric j 
lented pipe systems, and have nfirmed and ipplemet 
iT without this researen pro- The ry ne y} Tis 


would have been impossible t edge obtail f oor 
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signs and manufacturing processes or greater magnit i hus tar ! st 
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RESEARCH IN THE BUREAU 





OF CHEMIS 


AND SOILS 


A PRINCIPAL object of the work of the 
Bureau of Chemistry and Soils is to in- 
erease the financial return to farmers 
by 1) Solving certain technical prob- 
lems which now stand in the way of 
greater or more profitable use of farm 
products, thereby expanding markets; 
2) by more discriminating selection of 
soils for specific CTODs, the reduction of 
costs of fertilizers, increasing their effi 
ciency and developing more suitable 
methods of application, thereby redue 
ing unit cost of production of crops; 


3) by reducing capital losses resulting 


from farm fires and soil erosion. These 
three factors concern the three tunda 
mental elements in any industry, @.e¢., (1 
price and market for products; (2) cost 
of production; (3) conservation of eap) 
tal 

The problems of agriculture vary from 
one era to another Scientific programs 
of work in behalf of agriculture at the 
present time must take into serious con 


sideration the present excess supply of 


many farm commodities and their ruin 


ously low prices This bureau’s pro 
gram has been designed to meet specifi 
cally some the important present 


problems of agriculture. The work does 
not necessarily result in inereased pro 
duction. It does increase the net return 
to the producer and, paradoxical as it 
may seem, may result in reduced cost of 
product to the consumer 

Much of the work in this program 
directly assists diversification on small 
farms by proy idineg vreater facilities for 
diversification, for instance, through dis 
covery of new uses for minor crops, 
thereby making possible a material dk 


gree of expansion. It also increases the 
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tation to market pret 
profitable utilization of 
wastes Also, as a resu 
ods of utilization 
surplus, new industries 
This not only benefits 
providing a mark 
utilized products, but als 
ployment for labor and 
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longer period. This, tog 
resulting increased’ divers 
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The apple is one ol 
mercial fruits. The UW 
duces more apples tl 
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ing world trade Wit 
insecticides to control Hs 
would be impossible to pn 
on a commercial seale, and 
use of chemical washing so 
move arseniéal Spray resia 
not be possible to market app 
United States and foreign 
where stringent regulations 
permissible quantities of 
dues on apples are enforced 


The combinatio of sa 
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ehlorie acid originated by 
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rs. The use of new fluorine com dehydration of app ( 


ds has been recommended to replace for these substances equel 
rsenate and other arsenical sprays removers and dry-type stencils 
rder to eliminate or decrease lead found, and ner produ 
te residues on harvested fruits being undertake? 
N nsecticides, such as rotenone TI e aeve pment 


ie and new fluorine compounds, ards which ha stab dn 


been developed Tests indicate t fresh-fruit 1 
may not be necessary to remove’ an estimated iner value to rus 
eS of spraved rotenone rrom Truit of at ) s pel a 
s, In which case the cost of washing the first five vears the standards 
s, amounting to not less than $300, heen in fores \Mlu sound, 1 


annually in the Wenatchee district ‘itrus trruit . Insalable 1) is 
Washington alone, would be elimi color does not meet nsun 
d ences. Development of 1 
lwo chemical substances have bee) treatment for | ening the d 
ed from the wax-like coating of of color, according to estimates 
skins. About 500,000 pounds of — ers of the Florida citrus industry 
{f these two substances can be r approximately 50 nts 
d annually irom apple pomace a} a value of ea 
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crop of at least $4.000.000 In this one 


The ethylene treatment for hastening 
coloration and reducing astringency has 
been extended to other fruits, such as 
pears, apricots and persimmons, thus 
increasing their value for eanning or 
direct consumption The citrus” by 
products industry of California, the most 
highly developed of its kind in the 
world, is based solely on research work 
by the bureau. It has to date vielded 
erowers a total of some $7,000,000 as a 


result of salvaging thousands of carloads 
of cull and surplus lemons and oranges 

Methods of extracting lemon and 
orange oils and of producing an odorless 
pectin have been developed. Until the 
establishment of the citrus by-products 
industry in California, Italy was the 


chief production center for citric acid 
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CORN-COR PRODUCTS 


rm. W.W.S 1IBITS A BLOCK OF \ 
R AT rf) S OF RAYO 
) ) OLO Al FROM OF i 
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oO oO! Oo ALMOS1 ENTIR y 4 WAS 
PRO 
would otherwise have been useless. Fu 


fural is used chiefly in the manufacture 
of 


articles , as 


for production of molded 


resins 
a solvent, and in the purifi 
eation of wood rosin 
In the 


thre 


vreat staple 
and 


production of the 


crops small grains, cotton, 


Sugarcane There necessarily 


IS grown 


+ 


an equal and usually greater tonnage ot 


straws, stalks and bagasse (suevareane 
residue) for which on the whole there 
Is no adequate use Relatively small 
amounts are now used as roughage, bed 
ding or as fuel (sugareat and 


in maintaining the fertilitv of the farm 


A comparatively small percentage 1s 
sold for industrial uses, such as produc 
tion of paper and building boards 


the 


arious wast 


A comprehensive investigation of 


possi bilitie s of using these vy 


materials for a great variety of purposes 


is being made. 


Attention is being 


directed, for instance, to the destructive 
distillation of these 
various products, including 
black for 


for 


wastes and the pro- 


duction « 


activated chareoal, carbon 


and tars 


oils 


painting 
waterpr 


purposes, 


ofing and roofing materials, fuel 
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tow? 
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Tuell & 


Ss, ana 


MONTITLY 
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for these by products, esp 


sect] 
and natur 


ply loeally 


The solution of 


of 


wastes involves a subject 


nitude 
mendous, 
problem 


ms ot 


may 


country 


iS are not 


profitable utilization 


he expec 


these \ 


\ 


i? 


; 


t | 


farm incomes substant lall 


It has 
1.400.000 
with 


deney. 


There is 


been 


per 
diab 1 ¢ 


ey 


objectionable 


than 
eaten 


other 


more 


( 


S 


irbohydraté 


freely TI 


estimated 
yple in the | 
or distinet a] 


Chemistry and Soils has devis 


for 


CSS 


pr 


ehicory roots 


ot 
prominent 
betes. If 


are confirmed, 


source ot 


its value 


pr 


diabeties and 


deney would 


chicory. 


minor ero 


3.900 aeres 


and the 


total 


return to 


crop is about 4194 OOO. 


only 
TO 


used 
order 


from persons with di: 


ory acreas 


as 


required, and 


present pric 
$14.000.000 


a cottee 


supply the po 


350.000 


the return 


chicory 


Work is n 





ducing pur 
t reasonab 
e now belng 
medieal specialis 
sent Tavorab 
use of inulin 
earbohydrate in 
persons W ( 
ypen up a lare 
Chicory is at pres 
he acreage 
98 per cent. in M 
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SS 
S, a 
acres 
>. 
rom 
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would 
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best advantag In tl 
ent of cotton farming in the 
~ ster states aS Aa result Or bo 


ror example, 1 know 


‘ation and distribution o 
enabled the farme 


eotton 


| Types 


we a part ot acreage WIT! 


In the 
n has made it possible to 


tobacco district such in 
nere the soll is capable Ol pro 
tobaceo ot the quality demanded 
In the 


Ol special crops 1n the West. SOl! 


market. extension ol 


s have been of great value in the 
; 


where the accumula 


lance of areas 


and the development Ol 


Sait's 


sa hiechace 


In the development 
lamation 


projects a 


nes makes po sible The 


COSTIN mistakes which 
rom carrying waters to lands not 
d to agricultural development. Soil 
VS are coming Into ever-increasing 
‘ iS 1h land appraisal, The evalu tion 
nas ! Improvement of national 


rks, classification and allotment ot 


lands, ete This work is being 

d forward under definite plans 
} 

ly outlined. 


LOSS oft 


soil fertility by erosion repre 


ts an annual loss which is undermi 
both the capital investment and tl 
es of farmers throughout t 
United States. Therefore, conser 
n of soil resources is one of our 


important agricultural problems 


re than 21.000.000 acres of land 
rly under cultivation hav bee} 
lered essentially useless by cullving 
the impoverishing effects of sheet 


h are 


even 
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riments are 


Terracing 


servation expt 
and 


different 


s being tested 


being made to determine the best 


most economical type for 


regions. 


Strip cropping 1 


on both plot and field scale basis. Strips 


of thick-growing, soil-saving crops, such 


as oats, sorghum and sweet clover, ar 


} 


sown along the contours of slopes, and 


broader strips of clean-tilled crops, such 
as cotton and corn, are planted between. 
The th 
ot 


earried 


ick-growing crops slow down the 
of the 
be de 


much 
LO 


rate run-off and 


Cause 


soil in flowine water 
posited along these strips. 
In of 


results have been obtained by the build 


regions deficient rainfall good 
ing of level terraces and by conducting 
water from sloping areas out over lower 
lying areas through a system of embank 
that distributes the 


it on the land and permits it to soak into 


ments water, holds 


the ground for future use. 
A machine has been developed which 
per 


digs 10,000 holes acre on fallow 





MONTI 


and: e@ach ¢ 


ILY 


XCay 






about five gallons S 
process, Which can be dor 
ordinary cultivat ds 
mately 50,000 gallons 
acre; thus absorpt \ 
increased and erosion red 
va mn s being lia 
run-off and thi SS S 
slopes subjected a 
treatments Tl i 
of different types 
land and and p nted 
ire being investigated 

While it is possible for 
a brief period of tim 
of fertilizer application as 
measure, this can be con 
a short period betore tl ! 
soll has been so reduce 
agriculture is 1 mger pos 
the more essential that ( 
continued if agriculture . 
ut of its present depress 
been abundantly shown by s 
perimentation with I" 
through their use the cost 
can be materially reduced; 
words, that money spent 


fertilizers 1s 
profits 
the present p 
farm product 
IS recognized 
by his contim 
tad pp 
i 


dropped abou 


during th 


distress 

mal, whereas 
standard 
dropped s() pe 


The farmers of the Units 


mally use fri 


tons oft 
; 
I 


a Cost { 


returnes 


? 


riod of r 


] 


i 


This is particular 


educed 


s. This fundan 
by the Tarmer As « 
ung use ot tert 

resent period 


rtilizer ¢ 


m seven 


commercial fertilizer a 


approximately 


ISL 


t 00 per cent i! 
the consumpt 
products, such as s 

r cent. 
ad St 


to eight 
nnu 


S750) (} 


In certain states fertilizer is th 


largest item of expense, 


South C: 
amounted 


all 


in 
ti 


crops 


ol 


irolina, 
1s 


Frown 


Ut 


per 
in 


as, r 
where tl 
nt. of the 
the year 
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] + 
I pliant requirements 


; 


nplishments in which the bureau furnishing 
ired include the following: Nitr steps involved 
n has been established in this nature ich s 
ind a dependable supp ! Dasis tor cheaper nitrowen fry 
venous fertilizer assured ered ds produci 
1 COST, The SavVin?’s in | he ( rs rn) x 
£115 000.000 during the period 1924 farmer, and Z 
domestic sources OL potash hav mation tr air \ 
und ind have already reached Whici vi | @) ) nin 
stage of development as to Insure farm p : 
vainst shortage or exorbitant prices ire s s 
savings of $89,000,000 for the last — 


rs on potash costs over what would 
wise have been spent are attributed 
s research program. This countr 
en thoroughly aroused to the a 
ves of more concentrated fert | 
‘ d the average percentage ol plant 
is gone up year by year until the | 
ted annual saving on bags, hat 


and freight amounts to $15,000 
eood start has been made towart 

ect distribution in the field 
Chile ean no longer dictate what w 
pay for nitrates. Nitrogen prices 
dropped consistently since 1925 
saving to the farmer in the cost otf 
nitrogen content of his fertilizer over 
i vear period between 1924 and 1930 
out $115,000,000. In the bureau’s L 








ren research program the policy has DISTILLATION APPARATI 


o work out fundamentals for the J. 0. Reep. 
the industry. 











516 THE SCIENTIFIC MONTITLY 




















TESTING AN INSECTICIDI] 


{ M = HSWALLOWS A CAPSULE OF RO 


artially eliminate the need for the pur 
‘hase of commercial fertilizer nitrogen. 
Potash researches were inaugurated at 
a time when the American farmer was 
wholly dependent on a foreign monopoly 
rv all of that fertilizer essential In 
portations were at the rate of 1,000,000 
ms of potash salts annually and a cost 


1 


$25,000,000. The objective was th 
cle velopme nt of a domestic industry, tO 
render America independent, to establis 
‘ompetition tO maintain prices on a low 
‘ompetitive level, and to reduce costs 
through shortening freight hauls from 
producing centers to the farms where 
used Great success has attended these 
efforts with marked savings currently 
ieceruing, which will increase as the 
benefits of past and present technological 
ré seare] es are realized 
Potash-producing units of large ¢a- 


pacities now established in this country 














he rate of $12.000.000 an) 


Ti 
Vast deposits rf potasl S 
distributed, are still unexp 
by-product potash is sti st 
try Reeent technological dey 
for which this bureau is 
show how these resources n 
it the service of agi ul 
reducible in terms of b 

nd distribution costs 

As one instance Is cited 
smelting of potasl and phosp 


to produce potassium = p 


( ible fert rer salt of 100 
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Al an ’ 
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prol table naust! ~ 
s entering mpetit ! 
me and abl 
I"nited States is w supplied 
osphate re ind sulfu cid 
d for superphosphate productio 
ng been an ¢ xporter of Tl ro 
n by the pl a tion ne xpol 
problems the phosphate indus 
nter around tl conservatio} 
sphate rock supply and the pi 
n of more concentrated phosphate 
rs to cut dow! eht in aecord 
th the trend of the fert r in 
n that direction The present 
se results In excessive waste at tl 
in the form of tailings of t WwW 
r use In superphosphate produ 
supel phosp! ate carries Only 16 1 
er cent. plant food (P.O whereas 
icts can be made having thre times 
mcentration sin superphos 
is a low pl ad commod the 
production being only $6 per to) 
r favorable circumstances, the pack 
d freight charges maki ip ! Nn 
vy lara pal the ultin COS 
sume! In many Cases trans 
tion on raw materials to t ! 
n the finished product to pon 
nsumption amount to n a 
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HUMPHRY DAVY 


THE ILL RATION i0W PEARANCE OF HUMPHRY AVY lr THE A ’ TWEN 


OR ABOUT TWO \ R TER PLETION OF HIS EXPERIMENT , N ROUS OXID 


NOXIOUS GASES. 











HUMPHRY DAVY AND CARBON 


POISONING 


By Dr. FRANKLIN C. BING 





HORT time atter | began the vi 
chemistry, in Mar 1798,”’ s first 
Humphry Davy in his book o1 vas 1 R 
s; oxide,’ ‘“‘my attention was _ prenticeship 





to the dephlogisticated HilLrous carv-sul 
Priestley, by Dr. Mite s onzaner 


f Contagion.”’’ In a footnot: ! 


uA 


appended, it was explained hat matic _— 
Vew York physicl 


} 1 
ll. had suggested that nitrous the early p 


I 
/ 


vhich he called oxide of ss ptor btained 
esponsible for the plague Che Beddoes 
en inhaled, was supposed to pro therapeut 
sudden death, and seare ly l@SS Medica S ntists 
results when applied to the eager ft IDI 

“Tne fallae of this theory,”’ (’ n str 
ued Davy, “was soon demon It was o1 
d by a few coarse experiments ‘‘factitious airs 
on small! quantities of the gas pr Carbon d 
from zine and diluted nitrous Blaek in 1757 


Wounds wer exposed to its (C‘avendis!| n 176 


] 


ent quantities, prevented me at to the chemist 

me from pursuing the experiments termi 
ny greater extent l communieated rounder of n 
iccount of them to Dr. Beddoes.’’ vears before 

ere is little doubt that these r Within a D 
hes of the vouthful poet and pl Davy had 
pher, together with other qualities quantities of 1 


ribed in detail by his biographers,’ had analyzed 


quotations hereir e taken from Joh adecuracy, cons 
‘The Collected Works of Sir Humphrys his apparatus 
Volume III. Researches, Chemical and Hancshin to } 
phieal, Chiefly Concerning Nitrous Ox 
Dephlogisticated Nitrous Air, and Its H 

n.’? Londo 1839 This mor 

s first published in 1800. J. A 


‘Me 








and the bodies of animals wer ind Scheele n li 
ersed in it without injury; and | erford in 1772 
ed it mingled in small quantities nitrous oxide by P) 
common alr, without remarkabl began his st : 
ts. An imability to procure it in at Brist 
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a posiun Of water by Cart 
F | 
Yd 
» ¢ gi 4 
SS f 5 
‘ k ‘ w~ 
—— he D 
4 } = nd r 
‘ 2) ; a A > 
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in o> 
aspect of the problem thus being placed familiar experin S 
on a firm basis, he turned his attention not ftorget tl 
to the detailed study of the effects pro- pursued his s 5 Wi 
duced by breathing nitrous oxide In With us, 1f we mel 
the early experiments animals wer: the voung investig on 
used. They included dogs, cats, rabbits, Christmas in 1799, crouchine 
gulnea-pigs, mice, a hen, a goldfineh, filled box for an hour and 


fish, 
and 


ot 


snails 


lizards,’’ two 
butterflies, 


worms. The 


*“water species 


flies, 


land animals 


a drone, 


were placed 
in atmospheres of nitrous oxide, the fish 
that had 
and the ‘‘water 
Though 
he animals vielded 
they 


were immersed in water been 


saturated with the e 


as, 
lizards’’ tried in botl 


the 


were 


+ 


experiments on 


interesting data. were not 


some 


considers d Satistactol because, 


he 


“\ as Davy 


remarked, t 
he 


those 


animals all succumbed in 
time in nitrous oxide as 


about | same 


in vases known to be incapable of 


supporting life It was thereupon de 


cided to make observations on himself 


‘or present purposes we need not dwell 
1p 


be 


attracted pop ilar attention and because 


m the experiments on ‘“‘laughing 


} 


as Davy s nitrous oxide came to 


known, because they immediately 


thev are still counted amone the com 
monly known aneedctes of the historv of 
hemiustry In passing over these 


utes, feeling his pulse and 
body temperature wit! 
thermometer placed und 
while assistants ! 
nitrous oxide in haml 
But among the less well-ki 
tigations deseribe: n Da 
graph are seve! stor 
eance as ear! tributions 
study of respiration and 
if the noxious eases Thes 
ments were pr rmed by Daw 


il4 + 
Seu 


nitrous oxide with those evoked | 
gases. Nitroge) vdrogen, earb 
ide, nit xd o 
studied 

When breathed in st 
nitrogen and hvdrogen pr 
Symptoms of sullocatiol t} 
to be inert beeaus did 1 
the subjective ey ment typ 

| anes eS DD l 


compare the effects p1 











tion r oxvgen, 
sleepiness that w: 
yreted TO 


mean ti 


poisonin 


ma of tl 





reat 
! minary nhaiati 
(i; removed mos 
i nis respirator 1! 
the higher oxides 
now to he cil t t} 


d by ecarbe n dioxid 
fit of enthusiasm,”’ 
t whiel he mode 


ISsoly 
thie Ing Tissue 
aueing rritation an 
i Ol} more Ol! ~~ 
CASt ft 5 


LR BON 
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stat » 
| } } 
a S . . 
ny ? ’ 
hen ni 
prives Ti SS N 










indieated in the 
Davy 


rOLOWINY acc 


experiments, was not Ti 


vas inhalation 


ie conelusion eited 


prophet 


sf 


unt 





Dis 
to 
and the 


above 


Ol 
first 


Was 


partly based on earlier contributions. 
\l W itt ’s ~ Ss y } spira mn 
l 1 hydrocarbonate | ! ind Dr 
does’s experiments on the des tion of 
s | re hydrocarbonate 1 that 
5 s ! g leleterious 
\s ies 1 lite pparel i endering 
s I nirritable t produc 
g al é s excitement, | Ss anxious t 
ts sensible effects with those of 
rous de hich at this time |] eved to 
lest? e | xdiucing the highest possible 
( ( ending n lesion I gan wal oT 
In the first ¢ nt, | breatl f near 
e three quarts if hvdr irbonate nil 
y i With near two quarts of a sphe! ir 
[It produced a s gl riddiness and n in the 
f | and a ymentary ss I ntar 
! my puls is rendered quickel 
1 fteel r ‘ ‘ e } we ent o 
n . i s a ud ! f gidd 
ness 
Emboldened s tria ! he fee 
gs were not unlike those I experienced in tl 
st ex} nents on nitrous le, I res ed 
breathe re drocarbonate 
For this purpose, I introduced into a silk 
bag four quarts of gas nearly pure, which was 
irefu produced from the decomposition of 
vater ! | ireoa in hour before ind wl | 
id a ry strong and disagreeable sme 
My tf nd, Mr. James Tobin, Ju being 
resent, after a forced exhaustion ings 
the nose being accurately closed, | made thre 
nspirations and expirations of the hydrocar 
bonate Che rs ns ration produ 1 a sort 
fn bness and ss of fe ng in the hest 
nd il it +} re rsa y sc les After the 
second inspiration, | lost a f peré 
ng ernal things, and had n listin sens 
n eYX yf errible ress i n the 
est LD) ng tl third expira n, this fee 
ng disappeared, I seemed sinking nil 
ition, and had st power enoug | the 
ith-piece fron ineclosed S \ shor 
nterva st have passed during h I re 
» r d , mn ill before the | ects aroul I 
e were d stinguishable On re ting n 
self I faintly art see, *"z % think I 
ind | se tl i Ke nd | ting th 


the 
of earbon monoxide poisoning 


Davy’s description of 


Symptoms 


is St rik 
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ar to the 1 ! D 


by Haldane in ; 
rapid method for the quar 


Silmil 


INL iy 


] RO5 


mation of the amount of 


ment combined 


this distinguished English p 
was able to correlate the syn 
the degree of saturation S 
When one third of his b 
was combined with earbor , 
Haldane noted symptoms 
when quietly resting, and cor 
dizziness, palpitation and | : 
vision when the oxygen : 
accentuated by exercisi \ 
blood halt saturated ePVel 
subject was on the ve 
From Davy’s description 
pear that his blood was about 
rated with the eas It n 
noted, in resuming the a , 
symptoms of asphyxXlatio1 
vated following exertion 
In less thar I 
ind ti ni s I 
rected 1 : 
After 1 ng a < c 
to the garder ’ ] 
knees trembled nd I had s 
ary power to wil sé I yy 
the paint feelings of the s 
such violence as 1 
this oment, | iS! l 
Mr. Dwye I ght 
ind nitrous oxid .% 
ite nd } @ + 
ippearec nd I fe ! 
) diminish. In a1 the 
and a slight swimming of head 
| f } S i « 
in | I M 
rn 3 so S pg 
hye ‘ t t g S 
peared, ti gl S 
feeble I 
three quarters ’ 
returned with s vik nee is 
‘eo on the bed g 
oss Tt ‘ nd det ent < 
about an hour and a half, t gid 
off wna gs ‘ led | i 
n the f nd | 
inamaion . ; 
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night these affections gradually di 

At ten, no disagreeable feeling 

ness remained. I slept sound, and 

he morning very feeble and very 

No recurrence of the symptoms took 

I had nearly recovered my strength 

since Davy *s time it has been shown 
arbon monoxide is a cumulative 
son, its effects being dependent not 


on the eoneentration in the in- 
ir. but also on the time of ex- 


sure and the rate of respiration. Hen- 
. and Haggard® have estimated 
hree parts of carbon monoxide in 
usand is the maximum permis- 

in atmospheres to which men may 
xposed for several hours. The gas 
minated from the body in the form 
unchanged monoxide, and through 

ume channel as it enters, the lungs. 
Haldane found that the breathing otf 
ven gas alleviated the symptoms of 


ning, but even after being able to 


about normally, a violent head- 
e, such as Davy deseribed, persisted. 
s symptom is supposed to be caused 


pressure in the brain that results 
m the edematous swelling that, in 
rn, is brought about by the anoxemia. 
ddern method of resuscitation was 
by Henderson and Haggard. It 


Yandell Henderson and H. W. Haggard, 


Noxious Gases and the Principles of Respi 


Lhe mi 
ul] 
peu 


( 


a 


Company, New York. 1927. 


Influencing Their Action.’’ Chemica] 


consists at s 
contalning ) prt Cel carbon a 
The latter gas is natural stin 
lor respiratiol S inclusion ¢ 
deeper breathing and bringing ab 
elimination of carbon monoxide 
much shorter time than is possib 
oxygen alone lL) majority « 
jects treated by this method 
tation, which 18 very ett ive pr 
it is begun before t irt has ae 
stopped beating, 1 fter-effe 
experienced. Even the sever 
headache 1s l nh prevel ‘dl 

To those familiar wit} d 
ment of our knowledge fr 
gases since 1800, when Davy’s 
graph first appeared, it is w 
that much information has been dé 
through the medium of animal ¢ 
mentation. Such knowledge | 
supplemented from time to tim 
servations made < St ntil men 
selves or on the unfortur vi 
gas poisoning. A number 
gators have been injured or killed 
course of laboratory studies on ri 
tion. Fortunat f the his 
chemistry, Davy did not becom 
tyr to science and, as his brot] 
recorded, condemned t! prac 
self-experimentation in a er 
medical student a few vears aft 
almost disastrous experienc iN 


toxic vases 
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PLAYING THE SCIENTIFIC GAME 





By Dr. MAURICE C. HALL 


CHIEF, ZOOLOGICAL DIVISION, BUREAU OF ANIMAL INDUSTRY, U. S. DEPARTM 
OF AGRICULTURE, WASHINGTON, D. C. 
A DICTIONARY definition of science 1s which occupies their worki: 


to the effect that science is classified 
knowledge, or is knowledge gained and 
verified by exact observation and correct 
thinking, or is an exact and systematic 
statement of knowledge concerning some 
The term is defined 
as one versed in 
Actually, although the word 
science implies knowledge, the term is 


subject. scientist 
science or devoted to 


science. 


commonly used to mean research, and 
a more adequate definition of science 
would take cognizance of the business 
of acquiring new knowledge. The dic- 
tionary definition is, in effect, a teacher’s 
definition of science as it is presented to 
undergraduate students. It not 
express the meaning which investigators 


does 


commonly attach to the word science, 
and in emphasizing our knowledge such 
definitions contribute to our delinquency 
in students to from 
science courses without grasping one of 


allowing escape 
the most important things science can 
teach us, which is the meagerness of our 
knowledge and the appalling extent of 
our ignorance. The meaning definitely 
attached to the word scientist by scien- 
tists is that of investigator. A teacher 
of science may or may not be a scientist, 
in the sense in which scientists use the 
word, just as a writer of detective stories 
may or may not be, and usually is not, a 
detective. 

Whatever our definition of 
our actual concept of it is colored and 
flavored by our experience and tempera- 
ment, and attempts to convey our con- 
cept to persons who have never hunted 
elusive facts and unknown things is 
usually not very successful. Some scien- 
tists regard research as an occupation 


science, 


990 
Vu 


4 





it as somethi: 
religious activity. 
this time I prefer to regard it 
which has a peculiar charm. | 


Some regard 
Persona 


affairs of competition or of ¢ 
science is both a competitive m I 
The 


opponent 


scientist’s ge 


a gamble. 
ognized is nature, 


dear antagonist numbers an ’ 
many charms that most precious ~ 
qualities in gamesters—sports iD 
For nature has shown in all her d " 


with her human opponents 

plays the game fairly. The scient 

another opponent, the believer 

and this dark opponent, w! to ¢ 

generally recognized, plays a n 

ous game. per 
Nature’s habit of fair play co: lo } 


the scientist’s respect and ad 
The scientist undertakes to tri 
out of her secrets, to pry into her scie 


teries and to learn her laws, is 
that when he has discovers 
secrets, mysteries and laws, poli 
harness the forces of nature, re? al 
deadly weapons harmless, and g fur 
her from a dread goddess to mal 
Mortal antagonists approached i dea 
spirit and with such intent shov ene 
regard for such rules of the 

may be drawn up, or for fair pla . 
nature is quite sporting about a . 
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proportional to cause. She will do 


ng to stop our investigations except 
run afoul of her laws of cause and 
and will wage on us no counter- 


except as she has already laid on us 
inhibitions by building into her 
an creation those things which con- 
the nature of man. Because of 
se inhibitions, manifest in what is 
d ‘‘human nature,’’ our other op- 
nt, the belief in magic, is invoked 
nst us and we become our own worst 
nemies. 
[he impossibility of our attaining per- 
m is one of the earmarks of 
ture’s arrangement that stamps it as 
a perfect arrangement. It would be 
disconcerting to find that nature had set 
ip this fine large universe in such shal- 
w fashion that the inconsequential 
human animal, with his all too evident 
imperfections, could grasp some part of 
hat universe in its entirety, and present 
ritical intellects the appalling spec- 


acle of imperfection comprehending 
perfection. It would be a gloomy out- 
ok if there were the likelihood that 
we might know everything, and thereby 
‘ourt eternal boredom. Finally, if the 
scientist could know everything about 
his subject, he would work himself out 
f a job, and ultimately have to turn to 
politics, law or writing, where the in- 
exhaustible supply of words promises to 
- furnish endless occupation unless hu- 
manity finally talks or reads itself to 
death. Fortunately, there is no threat- 
ened answer to Faust’s question: 


‘*Welch Schauspiel! Aber, ach! Ein 
Schauspiel nur! 
Wo fass’ ich dich, unendliche Natur?’’ 


The dependability of nature’s law of 
‘ause and effect makes science a real 
ngs game of skill, as well as chance. It per- 
mits us to repeat our experiments with 
the certainty that nature, unlike human 
law-makers, will not pass new laws over- 
night, and that an acid will not turn 
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herself fashioned, as Excalibur was 
fashioned, with specific powers and quite 
adequate limitations. Who wields this 
weapon effectively must have the qualli- 
ties of keenness, courage and honesty, 
and this requirement is a restraint which 
is put upon us. Keenness without cour- 
age, courage without honesty or honesty 
without keenness will not serve. Stupid- 
ity, cowardice and dishonesty alike are 
fatal to the scientist, for none of these 
serve Truth, and all of them serve the 
believers in magic. 

A certain keenness is not lacking in 
man’s mental make-up. Dodging saber- 
toothed tigers, stalking game, snaring 
fish, climbing trees and mountains, de- 
vising home and clothing from such 
parts of the scenery as lent themselves 
to such uses, and otherwise solving the 
urgent problems of self-defense and food 
could not fail to put an edge of some 
sort on the mind of man. The experi- 
mental method of trial and error had its 
beginning among ancient things, and the 
scientist needed only a somewhat new 
set of problems and some refinements in 
procedure to start him on his new 
career; keenness of intellect in some de- 
gree might be predicated of him with 
some assurance. 

Of moral courage not quite so much 
eould be expected. Our minds are still 
dominated by fear, fear of pain and 
hurt, fear of losing our living, fear of 
losing our reputation, fear of trouble 
and struggle. There is in science some 
antidote for fear, since science is the 
search for reality, and fears are mostly 
imagination, but the scientist remains 
human, and because he is human, he, too, 
courts unreality and delusion, and de- 
sires ease and comfort and certainty and 
approval and applause, and fears the loss 
of these things. There is in science a 
discipline that is to some extent a stiff- 
ener of courage, for many of our experi- 
ments show the poverty of our reasoning 
and bring to us a disappointment that 












must either temper our couras 
failingly breed discouragement 
is in science little of reward in 
things, and courage may be exp 
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the result was a development of s 
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There is a quality of trickiness 
cleverness in combat and war. It 
deceit and dishonesty rather 
straight thinking. 

And when man’s tricks and d 
failed, he suspected nature of a: 
eally taking sides in his affairs 


sought to appease and bribe her 
he called upon his various gods 
him and to defeat his opponents 
such pious beginnings man has 
oped his second enemy, the b 
magic. For the essence of sci 
that nature’s laws are observed, 1 
of the time or most of the time, | 
the time, whereas the essence ot 
is that nature’s laws, like man’s 
are capable of being evaded, m 
suspended or vetoed. Mankind d 
and seems to expect, aS a solut 
most of its problems, something 
the lines of a Gilbert and Sullivan 
Somewhere, perhaps just around 
corner of which we have heard so ! 
is a Little Buttercup waiting t 
that she ‘‘mixed them babies up,’’ 
which all will be well with ‘‘this | 
all possible worlds.’’ It is with g 
regret that we dismiss the exp: 
of the Gilbertian solution and 
delightful magic effects with 
Cabell fulfils the desires of his 
and heroines, for these things ha\ 
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It is not just the man on the street, 
» farmer in the dell and the savage in 
is jungle, who believe in magic. In 
ne way or another, scientists in general 


believe in fashion what they dis- 
believe in another fashion, that 
does not always play the game fairly 
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supplications, incantations or 
‘eremonies to suspend her laws of cause 
and effect, to skip the beats in her acecus- 
tomed rhythm, to double-cross some one 
r something and to dispense special 
the initiate and _ elect. 
Whether our belief in magic takes the 
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rm of a belief that the hex spell may 
be cast on an enemy, or disaster ensured 
by the lighting of three cigarettes with 
ne match, or rheumatism cured by car- 
rying a buckeye in our pocket, or eco- 
nomic troubles cleared away by voting 
the right ticket or sociologie problems 
solved by the passage of a law, is only 
the difference between black, white or 
gray magic. One way or another nature 
has set her limitations on our intellectual 
honesty, and there is no lack of scientists 
who make their data prove the conclu- 
slons they set out to prove or destroy 
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generally believed to be scientists 
There is no magie in 
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investigator ; it is the possession of intel- 
lectual keenness, courage and honesty, a 
capacity for applying these qualities to 
our work and to our life, and the ability 
to strengthen these qualities by con- 
stantly exercising them. On any basis 
of fact content of any sort, and in deal- 
ing with any subject-matter, the sys- 
tematic application of these qualities in 
a search for new facts is research. 

You will not think that I come here 
to eriticize science or scientists before 
my ‘‘companions in zealous research.’’ 
If this is no eulogy of science as it is 
manifested to our observation, it is at 
least an appreciation of what might be, 
and to some extent is, a search for truth, 
and is an appraisal of the difficulties and 
hazards of playing the scientific game. 
If it is no eulogy of all scientists or 
scientists in general, it is a recognition 
of the stuff that the players must have, 
and sometimes do have, to play the scien- 
tific game. In a world of relativity I 
rate the scientist high by virtue of his 
ideals and his strivings and his achieve- 
ments as compared with those of others. 

Our great opponent, nature, is vast in 
resource and subtle in method. We play 
what | fear is a losing game, where we 
can count on gains but not on victory. 
Our game must be played for the joy 
of the game and not for the sake of 
winning. For in the end nature will 
overcome us. She will inevitably defeat 
us as individuals, preserving an oc¢a- 
sional rare specimen in her splendid 
paleontological collection, and returning 
the rest of us to her laboratory to be 
reworked into new experiments in plant 
and animal life or stored among her 
chemicals. 

For nature is the great scientist and 
the great experimenter, who plays her 
scientific game on a vast scale, with man 
as one of her experiments. In all proba- 
bility she will some day dispose of the 
human race in some such way as she 
disposes of us as individuals. When she 
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singleness of purpose on our part. Per- 


haps we should have devoted less time to 
science and more to citizenship. For 
quite apart from all controversy of pure 
science and applied science, it is the 
thought of scientists that our work 
achieves either intellectual or material 
benefit to humanity. One may find here 
and there the scientist who professes no 
concern with humanity, but only with 
abstract truth. Such scientists stand on 
a somewhat shaky pedestal, for the 
downfall of civilization and of humanity 
must be the destruction of science. If 
the elaborate structure on which science 
now rests should fall, a scramble for 
edible roots and berries may be confi- 
dently expected to occupy our energies 
to the exclusion of the search for ab- 
stract truth. 

As scientists, however, we may doubt 
whether the mathematician should de- 
vote less time to calculus and more to 
citizenship, whether the veterinarian 
who is gambling a few hundred dollars 
and the lives of a dozen cows to save 
millions of dollars and thousands of 
cows for other men, should curtail this 
practical work in economics to study 
tariff bills. It would seem better that 
our fellow citizens play their games of 
polities, economics and sociology in the 
scientific spirit. The basic intellectual 
essential of the business man for thou- 
sands of years has been the elementary 
ability to buy for one dollar and sell 
for two dollars, but even with such 
meager minimum intellectual essentials, 
industry has learned to employ the 
scientist to do its research and to point 
out the application of that research. To 
be sure, industry, by and large, has paid 
trivially for scientific brains, but indus- 
try has at least learned to use them. 

It is now high time that in politics we 
began to play the scientific game and to 
consult the economist, sociologist and 
psychologist who have specialized knowl- 
edge of the raw materials from which 
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of intelligent effort, and intelligent effort 
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implies the easy way of the wishing ring, 
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ing asked and answers sought in larly uu 
| ' ’ 


classroom, in the home, in the special field 
rch, and on the street. What, it is hasten to state that 1 eo! 
is the meaning—the constructive will be given at 
ssage—of the thousand and one facts discoveries in 
science has brought to us? And _ try or to our material d 
of the to-morrow? Do not many our attention will | 


questions give evidence of be- facts « 


rment, misinterpretation, lack of standing of man’s place i 
lligent understanding of present-day and of the part | 
blems and no elear vision as to the the years V ie] f head 
ture? And all too often the scientific Study of primitive ma for ex 


themselves have been SO absorbed ample 


king through their telescopes and caves probal t 

microscopes that they have not forty thousand years ! 
ized their obligations, not as scien- that they had 

men necessarily but as human _ tinct interest in natur Witness their 


ngs, to interpret, insofar as they drawings of landscapes and animals o1 
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the walls of their abodes. Dr. Henry 
Fairfield Osborn, the noted anthropolo- 
gist, has stated that there is every rea- 
son to believe that this race ‘‘could com- 
pete in the art schools with any of the 


animal seulptors and painters of our 
day.’’ Many thousands of years later, 
as revealed to us in the translations of 
the hieroglyphic languages of ancient 
civilizations, the Babylonians, the As- 
syrians, the Egyptians and the much 
younger stock of the Semitie peoples, 
the Hebrews, had developed the sclen- 
tific attitude of mind and had an almost 
unbelievable knowledge of the celestial 
world. Literature written in the 
twelfth century B. C. reveals man’s love 
of beauty in nature and ‘“‘the great 
Pyramid of Gizeh,’’ says Breasted, ‘‘is 
a document in the history of the human 
mind. It clearly discloses man’s sense 
of sovereign power in his triumph over 
material forces.’’ Then came Thales, 
the Greek, announcing that theory can 
and must be fitted to fact, which is the 
recognition of a foundation principle of 
all science. Centuries later came Coper- 
nicus, who put forward the view that 
our earth is not at the center of the uni- 
verse, as had been held up to this time, 
but is one of several planets revolving 
around our sun, which is the center of 
our solar system. This new view of 
Copernicus, given to mankind only 
about four hundred years ago, ‘‘set the 
feet of man,’’ said Newton, ‘‘for the 
first time firmly on the road leading to 
knowledge of the universe, and opened 
up a new epoch in the development of 
the human mind.’’ 

Now let us come nearer to our own 
day. Let us recall to our minds the 
scientific discoveries since Copernicus, 
but more particularly of the last fifty 
years. The scientific man is investigat- 
ing to-day, is he not, everything which 
lies between the ultra-telescopic on the 
one hand and the submicroscopie on the 
other. He is working eagerly to satisfy 
his curiosity as to what is beyond the 













most distant star, what cosn 

and what is within the tiny 

the electrons, the protons, 1 

and the alpha particles. Scient 

to-day have faith not alor 

which can be seen but in 

ible. We are indeed living 

been called ‘‘The Wonderful | 
What, then, are some 

eant facts which are the res 

tifie discovery ? What are s 

present-day concepts about 1 

our solar system, our earth a1 

tory of man? Simon New 

said: ‘‘If it be true that in 1 

ing is great but man, in mar 

great but mind, then may k: 

the universe be regarded 

measure of progress.’’ It is . 

known that our sun is but 

millions of stars which cirel 

another in a star system, an 

star system is but one of milli 

systems in the universe. If a st How 

of the most distant star syst 

suddenly explode it would 

which travels 186,000 miles p 

more than 200,000 light years t \ 

news to us on the earth. The 

of space is beyond the compr 

the human mind. Dr. Hubb! 

Wilson Observatory, has estimated r 

the universe apparent to man 

extend more than a certain mult 


millions of trillions of light year sald 
the earth. Was it not Pascal w st 
‘*The universe is an infinite sph nd 
center everywhere and _ sur! rl 


where’’? But enough of the 
you say. Give us some facts al 
own solar system and about tl! 
the planet on which we live. Sue 
will be of more direct concern t 
was Herschel who suggested a nh , 
by which a proper conception « 
gained of the relative sizes and s 
relations of the planets of our so! 
tem. If, he said, our solar systen 
represented within a sphere, wit 
radius of 14 miles, and if our sun 














sented at the center of the sphere 


. two feet in diameter, it would 
planets 


ssible to represent the 

revolve about our sun, as to spac- 
nd sizes, on the 1} mile radius. In 
scheme Neptune, the outermost 

intil the discovery of Pluto re- 
would be at the end of the 
is and would be represented by a 

Uranus by a cherry } of a mile 
m the sun, Saturn by a lemon @ of a 

from the sun, Jupiter, the largest 

t of our system, by an orange j 

mile from the sun, Mars by a pin- 
id 327 feet from the sun, our earth 

1 pea 915 feet from the sun. Nearer 

he sun than the earth would be Venus 

Mercury, the former represented 
so by a pea only 82 feet from the sun, 
| the latter, Mereury, the smallest 
by a small seed two feet from the 

Let me repeat, our earth would 
pea 215 feet distant from the sun. 
How small a part of our solar system is 

i earth! And, as has been stated 

ready, our solar system is but one of 

llions of solar systems in the universe. 

And now for some facts about the 

rth itself. The geologist, for more than 

e hundred years, has been unraveling 

fascinating story of this planet on 
it which we live. Dr. J. C. Merriam, of 

» Carnegie Institution of Washington, 

imself a distinguished geologist, has 
said ‘‘The geological record is the great- 
st historical document of all the ages’’; 
ind the nature poet, Walt Whitman, has 
written : 

earth is rude, silent, and incomprehensiblk 
rst, 

not discouraged—keep on—there are divine 

things well enveloped, 

swear there are divine things—more beauti 

ful than tongue can tell. 

The books in the library of the earth 
have now been read. The manuscripts 
ire the rocks themselves—the limestones, 
the sandstones and the shales—with 
their included records of the life of the 
ancient seas and lands. The rock-form- 
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probably 2,000 million years. The geolo- 
gist found it convenient to divide 
this immense length of time into five 
creat eras, during each of which there 


has 


was written in the rocks what we may 
choose to call a volume in the library of 
the earth—five volumes in all, in which 
is found the story of the onward, up- 
ward, march of life from lowly organ- 
ized forms to the highest types of animal 
and plant life which inhabit the earth 


to-day. Volume I, the most ancient part 
of the available record, may have in- 
volved 800 million years. The oldest 


chapters of this volume indicate clearly 
that life was already in existence and 
possibly had been for hundreds of thou- 
sands of long before the 
earth had attained its full size. 

From Volume II, which involved also 
a very long time—probably more than 


years, even 


650 million years— the kinds of life 
which frequented these ancient seas 
have been determined. These and the 


earlier manuscripts of Volume I have 
been much changed by great heat and 
great pressure resulting from profound 
earth movements and extensive volcanic 
activity. In Volume III, abundant and 
wide-spread life is found—invertebrates 
—marine and land forms—and verte- 
brates—fishes, amphibians and reptiles. 
Trees and plants, too, of great interest 
to the paleobotanist, were distributed 
widely. Some of our most important 
coal fields bear witness to this chapter 


in the history of vegetation on the 
earth. The time included in the making 


of Volume III was not as great as that 
of the preceding volume, probably not 
more than 350 million years. In Vol- 
ume IV, of still shorter duration—in- 
volving probably not more than 140 
million years—the reptiles were the 
masters of the day; not only were they 
present in great numbers, but they were 
of huge size—sluggish creatures, some 
herbivorous and some carnivorous, all 
with deficient brain capacity. The 
struggle for existence was terrific. 
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tried to maintain 

the land, some attempted t 
selves to life in the sea, and s 
oped the ability to fly—fiyin 
with a spread of wing of 
Nature surely at this time 
usual experiment 
development of the 


Some 


she resort 
maxim 
physical with a minimum of 
—size without intellect—and 
failure. But 
not say failure, for did not J 
roughs once say ‘‘ Nature always 
mark 


tions.’’? 


was perhaps 


because she shoots in 
These colossal, lazy 
and related forms passed from 
as the last chapter of this V 
was being written. While 
reptiles were still abundant, | 
evolved and a few small 1 
What of Volume V? It is o 
volume which goes back to al 
million years from the present 
paleontologist finds evidence of 
and wide-spread differentiatio: 
mammals—the haired 
most highly organized of these 1 


animi 


—the Primates—were living 
earlier chapters of Volume V wer 
written, but man, the highest 


Primates, came upon the scene 
paratively recently, in that period 
lies just back of the Recent, geolo; 
—the Pleistocene or Glacial P 
And as yet the cradle of the hum 
has not been determined with d ' 
The earliest remains of | 
species have been found as widely dis b] 
tributed as Java, Southeastern 
Germany and England. And, accord: the 
to the most reliable estimates, ' 


ness. 


been on the earth at least a 1 Sa 
years. But he is a resultant of a we 
tory linking him back and back t est 


beginning of life itself; yes, and 
farther back to things inorganic 
made of the stuff of the universe 
Only as we come to understand t! 
verse can man be fully understood 
verse, solar system, earth, life, n 














space, infinite time, and, shall 


say, nnn 
1 a plane i rys and a e¢ 
and a Saurian, and caves where tl 
en dwell; 
, sense of law and beauty, and a faces 
i from the clod; 
“ } y t n nd ers ca t G l 


inward and upward to man—man a 


resultant of the processes of the ages 
physically but strong mentally 
to look and 
to analyze him- 
life 


power back unravel 

line of his descent, 
self in relation to all other with 
h he is associated, and to conceive 
Another of 


ure’s experiments, you say, but this 


ii 


j plan his own future. 
brain power, not brute strength is 
he helm. 
And, what of man’s future? What is 
» human outlook? What will Volume 
VI reveal? Surely the answer to this 
stion is of vital concern to all of us, 
ut more especially to those who are still 
ung—preparing to play their parts in 
» great drama of life. Does 
lige of the past and of the present en- 


our knowl- 


ble us to make any trustworthy pre- 
Chamberlin, 
**The 


recast is at best speculative, but an 


liction as to the future? 

the world-famous geologist, said: 

ptimistic outlook seems more true than 
pessimistic one. An 

higher evolution than that now reached, 


immeasurably 


with attainments beyond present com- 
prehension is a reasonable hope. 

“The forecast of an eon of intellec- 
tual and spiritual development compar- 
able in magnitude to the prolonged 
physical and biotic evolutions, lends to 
the total view of earth history great 
moral satisfaction, and the thought that 
individual contributions to the higher 


welfare of the race may realize its full- 
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biologist of Princeton Universi 


predicted that the next great 


human progress wW be social—t d 
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the human race—t different 1 
mankind learning t 

other without destroying one an 


We are liv ng in the alitermat Ol a 


great war. In 1 words of General 
Smuts: ‘‘Humanity has struck its tent 
and is once more on the mar A 
adventure is beginning, a new si 
justice, perhaps—who knows A 
Renaissance 

Surely man has t mental p I 
and insight to e ! yr hat 
his future can be best insured | 
cultivation of the spirit of coop 
and the abandonment of ‘‘the tooth and 
the claw’’ of his less endowed relativ 
of the past % nd present 

Only through the united rts in re 
search of scientific men ul p 
losophers and t! glans cou 
try of the world, will we ga 1 still 
better understanding and a clearer aj 
preciation of what man is and t 
God is. Then will we be able perhaps 
with clearer vision thar present to 
interpret the meaning and purp 


our own lives and to plan 


man’s future welfar: 
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ETHNOGRAPHY AND MEDICAL GEOGRAPHY 


By ALFRED C. REED, M.D. 


PROFESSOR OF TROPICAL 


the 
hemisphere 


medical standpoint, the 
falls natural 
geographic rather than divi- 
The major portion of South 
America, all Central America and the 
southern fringe of North America prop- 
erly come within the scope of tropical 
climatology. This tropical region in 
general consists of two major and three 


FROM 
western into 
political 


S10ons. 


minor cases. Of the major areas, the 


smaller, of greater importance now, 
the Gulf of 
Caribbean Sea 
called the 


The greater in extent, 


comprises the shores of 
the 
well 


Mexico and with 


its islands, American 
Mediterranean. 
and perhaps of chiefer importance in 
the the watershed of the 
Orinoco and Amazon Rivers. The three 
The watersheds 


Francisco Riv- 


future, is 


are: (1) 
Sao 


minor areas 
of the Plata and 
together with 
America, (2) the 


eastern coast of 
mountainous 
high plateau regions extending 
along the backbone of the continents 
from Bolivia through Central America 
into Mexico and _ the 
United States, and (3) the narrow coast 
lands bordering on the Pacific. 


ers, 
South 


and 


southwestern 


GENERAL 
Disease incidence and even more, dis- 
ease control, in the Americas are deter- 
mined The first 
is the actual topographical climate and 


by two great factors. 
the second is the influence of the various 
immigrant Ethnologically, we 


find the primitive American Indians in 


races. 


1From the Pacific Institute of Tropical 


Medicine, within The George Williams Hooper 
San 


University of California, 


Foundation, 
Franciseo, California. 
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related types distributed thinly 
out both continents with records 
cial concentrations of culture 
lation in the mountains of Mex 
upper South America. Thes: 
have been replaced, ov 
intermixed with three general 


nals 
tional types. These streams of 
tion have followed a peculiar 
general North of the M 
Gulf the north European or Nord 


zones. 
and culture and psychology 

From the upper Mexican bou a 
rest of this district 
Latin or Mediterranean influ 


has been the s 


Spanish as the language basis 
countries, except Brazil, 
nearly half of South Ameri 
Portuguese prevails. The elen 


climate, added to 
the conquerors 
Africa, 
through t! 


tropical 
character of 
accessibility of mad 
spread of slavery 
region under discussion. The 1 
a heavy Negro and Negroid per rs 
in the population. 

Spanish 


colonies were estal L 1s 


especially on the River Plata, 
northwestern corner of South Am: 
in Florida. Port 
colonized the east coast of South A 
ica and here African slaves wer nd 
cially brought in. Whatever the 1 
tive merits of the respective ¢] 


in Mexico and 


the discovery of America, the fact 7 
mains that the indomitable and Wi 
scrupulous will of Columbus 

brought the western hemisphere t T 

attention of Europe. Sailing from P 

in Spain, he fulfilled the ancient p1 dus 
ecy of the Spanish-born Seneca, tsi 
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ation of tropical America would 
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is to 
fluence profoundly the matter of dis 
se control in these regions and thereby 


of their 


ls and in natural wealth. 


resources 


In 


Secondly 3 


development 


European races had discovered 
mtrolled the American tropics, we 

n readily imagine different results in 
racter of colonization and develop- 
the relief from 
and 


desire for 


for 
es furnished the basic purpose. 


nt, when 
rsecution new permanent 
As 
is, we have to deal with predominant 
n influence through all South Amer- 
and up to the boundary of Mexico. 
In the tropical sections, this is mixed 
the aboriginal Indian population 

d the African Negroes. 


ETHNOLOGY 


The ethnologie units of the New 
World thus include the North European, 
Latin, the Negro the 
The North European requires no de- 
tailed description. 
dustrious, evolutional force speaks for 


and Indian. 
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Latin temperament in a tropical climate. 
Probably the solution will be found by 
racing our analysis back again to im- 
prove d contacts with more effective 
human institutions, and to demonstra- 
tion of the economic value of sanitation 


and disease prevention. 


THe AMERICAN INDIAN 


Kew ethnological battles have waged 
with greater brilliance and keener strife 
of contending factions than that over 
the problem of the origin of the Ameri- 
ean aboriginals. For the present pur- 
pose we are not concerned with deciding 
whether they came from Mongolia by 
way of the Aleutian Islands; from 
north Europe by way of land-ice bridges 
across Greenland; whether they devel- 
oped locally, coequal with human origins 
elsewhere in the world; or whether they 
came both by island bridges in the north 
and also by fortuitous and accidental 
voyages across the Pacific from Japan, 
China, Malaysia and the Pacific islands. 
This last seems the most explanatory 
theory. 

In any case the fifteenth century 
found a thin sprinkling of these gen- 
erally reddish-skinned natives over all 
of both continents. To these Columbus 
applied the name of Indians, and prior- 
ity as well as usage have established it 
in spite of its complete inappropriate- 
ness. 

There are some evidences of a paleo- 
or at least neo-lithic race in North 
America, as in the Delaware River val- 
ley (H. W. Haynes, ‘‘ Prehistoric Arche- 
ology of North America,’’ in Winsor’s 
History of America) which became ex- 
tinct and had no relation to those later 
natives known as Indians. One of the 
chief difficulties in tracing the antiquity 
of the Indians has been the absence of 


associated domestic animals other than 
the dog (H. H. Howorth, ‘‘The Mam- 
moth and the Flood’’). 
their origin and the length of their resi- 


Regardless of 





dence, at the time of the d 


were uniformly distribut 
American continents fro 
maux to the Fuegians. T! 
eral resemblance in color 
tion of head and face wl 
wide molar arch, mediun 
ture, low orbital indices and 
broad face (Brinton, ‘‘Th 
Race’’). Their average erar 
is above that of the Negro ar 
ably below that of moder 
Individual capacities have 
sured of a size not exceeded b: 

L. Carr, quoted by Brinton 
eolor is copper-like, reddis 
mon hued, a brown with an 
red. The darkest are not bl: 
lightest are not white. The | 
erally straight and coarse, da: 
black, heavy on the head, s 
body and face. It may be 
silky. See Brinton, ‘‘The 
Race,’’ for full exposition 
age stature is probably under t 
pean average, but there are n 
in which there is a fair per 
large individuals approaching 
foot height. There are no dy 
pigmies among them, with a 
tions in the Amazon jungles 
hands and feet with long arms 
acteristic. 

Various factors help explai 
markable similarity of types thr 
both continents. In general, t! 
tain systems and rivers of the 


hemisphere are arranged longitud 


making for geographic ease of m 
in line with the continental axis ; 
mitting early free diffusion. T 
exception to this rule is the 
River, which flows from west 
but which in its long lower 
more an estuary than a river. It 
tributaries follow the rule giver 
other element making for unifor 
probably to be found in a gener 


















































of the Indians from a single 





tal endowment the Indian can 
ed from two standpoints. In tl 


the testimony of many trav 


' , eatin > . Ft Bas bates 
nd observers Ot secientife ability 


s in aseribing to nany 
ntinents a position of mental 
y below but comparable wit! 
white race. In the second place, 
nt by degree of achievement 
s some interesting comparisons. It 
s easy to fall into the error of consider 
what is different as inferior. This 
sa common fault in our estimation of 
il and especially of oriental races 
American Indians showed consider- 
ability in political organization and 
rnment. The Iroquois League in 
north and the Ineas in the south 
re eminently successful states of long 
luration, definite policies and wide 
dominion. Full-blooded Indians under 
modern conditions have been active in 
; line, as President Benito Juarez, of 
Mexico, President Barrios, of Guate- 
ila, and many others. In architee- 
ire, art, agriculture, mining, as well as 
personal qualities, the Indian has 
shown and shows great capacity. He 
is, however, decidedly not adaptable to a 
‘oreign culture or civilization. 
Cultural advancement has not been a 
matter of race or tribe but primarily ol 
ition. With a close ethnic unity the 
Indians none the less exhibit a surpris- 


ing variation in culture and achieve- 
ment. This extreme variation extends 
to the languages, which are very numer- 
us and to a high degree dissimilar. We 
find the explanation of their advance- 
ment by considering the locations where 
it has been most marked. The eastern 
United States and the high plateau 
regions of Mexico, Yucatan, Guatemala 
and the northern Andes all enjoyed a 
healthful climate, with necessary varia- 
tions between heat and cold. They 
afforded reasonable natural protection 
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by location than by particular pers 
gifts. Where climatic conditions 
unfavorable, sanitation and pu 
health must be introduced first fron 


without, and imposition of decreased d 


ease risk becomes the primary civ 
factor. 
Three rreatl facts must be remembered 


in dealing with the American Indians 
All are based on the ethnic unity ol 
the tribes north and soutl All r 
nize the tremendous div 

vuages (estimated at irom Izv tUU 
number), in culture types and in ad 
vancement. The Mayan, Aztee and 


Inean cultures, at one extrem 
emerging Into C1Vi 11 n 1 
northern tribes were well above t le ve 
re — 4 4 - 4 ; 
of savagery and the southern tropical 
tribes of jungle and savannah were st 
savage. In general, the Indians wer 
| ’ - . 4 ’ 4 

SiIOWLV YTISING In C1VILIZAaTt1ION, 


and rate of the rise being largely deter 
mined by their environment 
1) The matter of early relations b 


tween Indians and whites No kz 
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race of men surpassed the North Ameri- day and has been exaggerat 


ean Indians in absolute cruelty. The ized. They had, indeed, 


nomadic tribes had no true claim to the city life, excellent stone 
territory over which they roamed. hieroglyphic writing, the 
When opposed by home-seeking white phonetic writing and 


men of a superior civilization, their luxury. Even the highly 


atrocious cruelty merited the sternest re- cucans, who preceded 
pression possible. They were masters of Mexico, did not reach the 
a new art of warfare which the whites pean civilization either 
learned from them with revolutionary  plishment or in elements 
results in world methods of warfare. or continued progress or 
The writings of Thwaites, Francis Park- to human welfare. In 
man and Th°»odore Roosevelt should be ment, we must, however, 
consulted for more detailed treatment. stantly the risk of consider 
After the warlike northern tribes, we what is merely different. 
consider the more agricultural tribes of the best of Indian culture 
the warmer climates both north and _ by the Spanish conquest 
south, who were semi-savage and bar- been resurrected. The des 


barous. These races made little effective those days are ignorant, sup 


opposition to the conqueror and were devoid of ambition, taking 
ruthlessly pushed out of the way of the chiefly in alcohol and dancing 


whites. Finally, we consider the races (3) Finally, it is a matter 
of the mountain plateaus of Mexico, tance that the American Ind 
Central America and the northern have made a large contributi 
Andes, which represented the acme of present constitution of the nat 
Indian culture and civilization. In all the western continents. This 
their explorations and conquests, cover- less marked in the United St 
ing the huge territory of South and Cen- to the south. To a considerab! 
tral America, Mexico and the lower third however, the North American | 
of what is now the United States, the have been absorbed into the whit 
Spanish conquerors were actuated by lation. Starting with the north M 
one consuming motive only—the inordi- boundary, the aboriginal races 
nate lust for gold. This led to abso- immediate prominence in ever) 
lutely unscrupulous destruction of the except Argentine and Uruguay, 
best Indian cultures, in Mexico and are almost entirely white. Of th 
Peru, and to a type of colonization for millions of Mexico, Bryce estimates « 
exploitation which was short-sighted, un- millions as pure Indians, six mil 
mindful of native populations, and not mestizos and one million as 4} 
designed for permanent new homes. (See James Bryce, ‘‘South An 
Associated with this was the principle of 1913). Paraguay is purely Indi 
black slavery, whose extension to the speaks Guarani. In general, bry 
Indians was attempted, largely without cepts forty-five millions as the p 
success. tion of South America, of whom 
(2) The highest possibilities of the one fifth are pure Indians, and 
Indian in civilized advancement were one third mestizos. Excluding 5: 
realized among the Incas and the Aztees_ with its large Negro fraction, white | 
and associated races of Mexico. This guay and nearly white Argentina, 
civilization was, at its best, greatly in- confining ‘‘our view to the other eis 
ferior to European civilization of the republics in which the Indian elem 











‘ememobered also that the mes 


with 


s’’ represent Indian-Negro mix 
nd a scattering in other countries. 


r preponderance in Brazil is due to 
d Portuguese slave trade from 
‘a A second center of Negro popu 
n is found in the West Indies. In 

se islands slavery came with the 
Spanish, who foreed the Indians to work 


ry followed and the predominant 


mine and on plantation. African 


ks of to-day are descended from 
‘an Slaves chiefly brought by the 
iwuese and Spanish. The black re 
Haiti, and the nearly black 
Santo Domingo are interesting examples 
self-government, virtually under for- 

gn protectorate, and are very back- 
rd politically, socially and economi- 
uly. The third great Negro center in 
e western world is in the United 
States. Here is found the largest, most 
progressive and most advanced group of 
Negroes in any country outside of 
Africa. They number approximately 
ven millions, and constitute about one 
rd of the population of the Southern 
states. Since the Civil War, while it is 
ssible that the lowest tenth has retro- 
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Sissippi drains one third of the United 


States, and its lower course has a fall of 
only half a foot per mile. It carries an- 
nually into the Mexican Gulf a load of 
soil which would be 312 feet deep over 
one mile. Its load of alluvial 
deposit is a great factor in its tendency 
and in 


square 


channels 
itself. 
mouth, 


hew 
delta 
from its 


into 
the 
miles 


to wander 
building up At low 
water, 300 the 
river level is little more than 5 feet above 
the level of the Gulf and in the latter the 
tidal variation is than 15 inches, 
making the river simply a fresh-water 
lake nearly at sea-level. At high water 
a rise of 50 feet gives sufficient head to 


less 


carry the enormous volume of water into 
the Gulf. 

The great system of dykes or levees, 
nearly 1,500 miles in length, is a distine- 
tive feature of the Mississippi, together 
with the huge floods which become maxi- 
mal at five or six year intervals. More 
than $70,000,000 has been expended by 
the United States Government alone on 
control of this waterway to keep it 
navigable and limit flood damage, be- 
tween the mouth of the Ohio River and 
the Gulf. This is additional to the ex- 
penditures of the adjacent states. The 
Mississippi River is of great medical 
importance, because of the wide extent 
of its flood basin, much of which is 
habitable under levee protection; be- 
cause of the lakes and low 
grounds which border it; because of its 
again increasing importance as a com- 
mercial waterway; and because of the 
subtropical climate in which its lower 
course lies. From its mouth to the 
source of its great tributary, the Mis- 
souri, it is the longest river in the world, 
4,221 miles. It is comparable to the 
other major water courses of the world. 
Its floods and the nature of its alluvial 
flood basin raise problems for the sani- 
tarian similar to those of the Yangtse 
and Hoang-ho. When pressure of popu- 
lation has increased, these problems will 


marshes, 
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be duplicated in the Amaz 
and Congo. Its huge delt 
marshes gradually giving way 
black land, is comparable to 
the Nile, which is 100 mik 
155 miles wide. Backwaté 
and periodic flooding raise pr 
insect control, sewage dispos 
supply and atmospheric humidit 
are primarily sanitary, that is 
and on which its civilization ar 
bility depend. 

West from the Mississippi em! 
the coastal plain is marshy 
through and 
coast, gradually blending thro 
hills with the hot dry plains 
Cypress swamps and alligators, 
toes and scattered huts and 
built on higher ground or piling, « 
the landscape. This coast is cont 
with the hot belt of M 
reaching its insanitary apotheosis i 
hot, humid, healthless Rich City 
True Cross, Vera Cruz, whose sit 
name were determined by the 


sea Louisiana 


coastal 


and religious fanaticism of Cortes, 
here found fertile soil, a good harbor 
a base for attack on the rich Azte 
no sanitary or health advantage. \ 
Cruz has been one of the disease 

of the Mexican Gulf throughout 
tory, combining its rare advantag 
disease incubation with a populati 
different to sanitation and tolerant 
disease-fostering influences. In 
United States, Mississippi, Arkansas 
Louisiana are only exceeded by F'! 
in extent of swamp lands. 

The embayment and delta of th: 
Grande reproduce on a smaller scale 
outlet of the Mississippi River. L 
rivers are not found in Mexico or | 
tral America, because the high p! 
which is dry and largely treeless | 
only a narrow belt of lowland, the t1 
ealientes. Yucatan has no rivers. M 
of the Gulf Coast rivers are navig 
for short distances, the Orijalva in | 

















93 miles 


for 





even 







bstructed by bars g 
vigable lagoons border the coast 
irkable series of banks has 

iit several miles off tl nort! 

; Yucatan by the Gulf Stream. 





silting and bars. 


w vood Gulf 


and Coatzacoa 





ports, 





] 
ie 











tierras calientes, or 
e narrow Pacific and Gulf coast 

the isthmus of Te 
states of Tabasco, Campeche, 
Chiapas and Oaxaca and the Yucatan 
nsula. In this belt the 
3.280 feet at most and, except in 


vatan, the fertile soil and he rain- 





huantepec, 


part 


ns 








elevations 






avy 





approaching 100 inches annually in 






Vera Cruz, result in dense forests of 
lous richness. The unhealthiness 
se lowlands alone prevents aggres- 





Yuca- 
peninsula is in general under 200 
It is largely un- 


development commercially. 






et above sea-le vel. 





rested, has a porous soil, hot sun tem- 





ratures cooled by fresh sea breezes, 
bundant rainfall the 
however, is quickly drained off, 
dalong dry season. It has, therefore, 

i fairly hot, dry and healthful climate, 
that of the Pacific lowlands 
Only in the extreme north 


¢ 
Ol 





in wet season, 







simuar to 


S 






nora. 
Mexico, above the 28th parallel 
titude, are there four distinct seasons. 
r the rest, the lowlands have a rainy 
season from May to October and the 
alance of the year is the dry season. 
Above the the 
rra templada or temperate zone, to 
From this up 
fria and 
plateau, 







ecalientes rises 


tierras 






in altitude of 5,577 feet. 
8,200 is ealled the 
the higher Mexican 
hot sun temperatures, rare frost 
ind a really subtropical climate and 
flora. Animal life in Mexico is interest- 
ing in that the tropical species of the 
south and the Gulf coast extend well up 
the warm coastal plain into the United 





tierra 





includes 





with 
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States, wl T 
mals of t l S 
tending f St I 
tral plateau 1 
the fauna rese? 
Of the pl 
be made « 
century plant 


TeXTI1I¢ pers r 1! 
les in the heavy 1 wide-spread 
the aleoholic beve1 Ss! a m 
juices. Mixed | d, « dis 
and ale h | ir S M x 
The forests of the rras ( ntes 
among the fines n t world TI 
include 114 varieties rees and eal 
net-woods, 17 oil-bearing plants and 
60 medicinal p ts and d voods ind 
enous to Mex iH re found 
Ipecac, sarsaparilla, rubber and 
number of gums 
THE CA EAN SEA 

Among the most adventurous 
romantic chapters in tl histor 
America is the story of the Caribbean 
Sea, well called t American Mediter 
ranean. Its northern limit is at t 
Yueatan-Florida strait. Its wester 
southern shores wash the tropical e 
of Central America Colombia ’ 
Venezuela. It is separated from t 
Atlantic by a chain of mountain top 
reaching up into the West Ind 
islands, stretching from Trinidad 
Florida. Following the Spanish Cor 
quest, this area was colonized a1 
claimed in its entirety by Spain. Sp 
ish monopolies in trade, export and 
dustry led to vigorous opposition 
adventurers and traders from England 
France and Holland, whose private 
ploits and greed for the riches of Span 


America grew 


loosely confederated 


ish 


(which see 


neers 


rapidly into 


S\ 


em ot D 


lcci 


who terrorized tr 


7 
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in the seventeenth 
buccaneers were actuated 
hatred of 
h of the 


American 
The 


by two principles, bitter 


eal waters 


century. 


Spain and greed for the we 
Caribbean countries, including the prod- 
ucts of the South American mines which 


came across the Panaman isthmus to 


Porto Bello for transshipment to Spain 
Finally disappearing as a result of their 
own methods and by the treaty parti- 
tions of territory between the powers 
concerned, the buccaneers none the less 


left their mark on this great region both 
politically and socially. 


divided 


Britain, 


historically : 
The West 


in sovereignty 


Indian islands are 
between Great 
which holds chiefly Barbadoes, Bahamas, 

and the Antilles; 
which holds Guadeloupe, Mar- 
Holland, 
United 
Virgin 


Jamaiea Lesser 
’rance, 
tinique and part of St. Martin; 
holding several small islands; the 
States, with Puerto Rico and the 
the three republics of 
Haiti Cuba. Cli- 
mate is greatly influenced by altitude, as 
Out 


island 


and 
Domingo, 


Islands; 
Santo and 
is the case in all tropical countries. 
of some 100,000 square miles of 

territory, nearly 16,000 square miles lie 
1.500 Except 
Bahamas, all the 
77 and 82 degrees Fahrenheit. 
the higher 
with typical tropical conditions 


above feet in elevation. 
the 


therms of 


are between iso- 


Coolness is found in areas 
below. 
Season 


April, 


reach- 


The seasons consist of a short wet 
of two to six weeks, beginning In 
followed by the short dry season, 
climax in the extreme 
With October the heavy 


heat of 
rains set 


ing its 
July. 

in, often associated with the terrific and 
destructive hurricanes. (See Chapter— 
These 
the ‘‘hurricane months.’’ 
ber to April comes the long dry season. 


are known as 


From Decem- 


Disasters, ete. 


The average annual rainfall is well over 
60 inches. 

The great prosperity of these islands 
is not due to mineral deposits, in which 
they are quite deficient, but has followed 
the the 


sugar-cane in 


introduction of 
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Cocoa, fruits and ecotto 


major importa ee. Thes 
important medical 
eal climate, with the pred 

and Latin population, ext: 


of soil, exposure to earthq 
ricanes, ete., make uniqu 

proble < Sanitary wnt 

i¢s has been remarkab! 

as in Jamaica, Hava Pu 

elsewher rhe control 

qiseas¢ hazards, together wit rts 


climatic advant 


local 


makes these 


parts, Isiands ¢ 


as health resorts and as areas 

nent settlement by the whit 
Little 

to the 


Ameriea, wher 


need be added w 
Caribbean coas 
s found 


southward below Yueatan of 1 ( 


hot, wet, coastal plain of Mex 
duras has a valuable frontage ot 
on the Bay of Fonseca on t ¥ 

deep harbor unsurpassed in 1 ty al 
Several fine interior valleys 


1 


reservoirs which feed the im] 

ers flowing into the Caribbeai it 
which are navigable 60 or 
inland. The largest of these is t 
via. The Ulna 
third of Honduras, 
able plain of Comayagua, a gr 


River drains 


rising in 


verse valley, 40 miles in lengt 


miles wide at the most, out of w 
broad 


through valleys the G 


into the Pacific and the Hw 
tributary of the Ulna, into t 


This broad valk 
natural pathway from the 

the Pacific. As throughout | 
America, there 
and dry, the latter from Novem! the 
May. The interior highlands, w 
fine valleys and lakes, have a di 


bean. low 


two seasons 


are 


climate, at Tegucigalpa, the capit Kr 
annual range being from 50 tv U 
orTrees. 

In Guatemala the plain of P: ‘ipit 
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is worthy of special note This l 


S ¢ ssentially a 









d chiefly by a few Indians, variable, but 
ng less than two per square mile temper 
ntrastS with one or the thickest 






Motagua River 





lands 







ts are on the coast. Rainfall ranges land, mal 

















195 inches at Tual on the Carib r levels . 
. 27 inches and less in the rio! pul pe! 
pulati n of Guatemala is of Sp Spanis! b i ( 
medical interest because of the low Amerie¢a, and 
rate and high birth rate, leading tremely s1 Ke 
rapid increase. Guatemala contains and udbu 
one third of the population of enemies. t 
Central America. Three fifths of these relative ] ti S 
pure Indians, indolent, unthrifty from revolut 
d addicted to gambling. Of the re-  econsideral 
nder, pure whites are a small minor proprietors 
imone the mestizos. The numerous Nicaragua ( 









are looked down on by of 300 miles 
Indians becaus eir industry exhibits 1 













l thrift. Half the Indian births and _ e¢limat A its rivers @} 


are illegiti- aribbean Sea W] 


liet i f corn 







ns and bananas. with occasional fresh In the count! 5 1 ! i 
rk. The lack of development and the is compens 
wardness ot Guat mala, rich as shi iving l 1 , 





» due to the political insecurity and Its predominant 





umerous and dangerous earthquakes Nicaragua, 





of which interfere with capital in- forty-five 






nt and advance of eivilization. feet abo. s 





Guatemala City, the capital, was de- the trade 
stroyed by earthquake in T918. German and fall on 


nists before the (reat War con was tThoucnt 1 I i 






ed most of the plantations and half ragua, wit 





exports of coffee were to Germany two oceans, is the third natun 





(ruatemala is surpassed in coffee produce betwee 





n only by the East Indies and Brazil. ranks next to t naman Ist 
Eneye. Brit., XI). imp rtance T 


+ 
} 


Ci Sta Rica also has a igh tablelar d, are a l'e uant 






by lofty ranges, descending pre- plain of Con 


‘Iipitously to the Pacific and more grad- after the Dutch corsair, Blieuy t, and 






> 


Greytown are the chief Caribbean ports 
for the interior and Managua, the capi- 
tal. The uplands of the interior are 
healthy, in spite of a generally heavy 
rainfall, often exceeding 100 inches and 
at Greytown on the coast approaching 
300 inches. Bizarre racial blends are 
common among the people, Indians with 
fair skin and blue eyes being seen along 
with others having Indian or Negro col- 
oring and European features. With 
practically no immigration, the popula- 
tion is yet increasing rapidly. Nowhere 
on the American continents have revolu- 
tions and political upheavals been as 
frequent as in Nicaragua. For 225 
miles the Caribbean coast of Nicaragua 
is known as the Mosquito Coast, from 
the name of the chief inhabitants, the 
Misskito Indians. After a more or less 
independent existence as a protectorate 
of England, from its first colonization in 
1630, this territory in 1804 became a 
province of Nicaragua. 

Only a few points need to be noted 
with reference to Panama, including the 
ten-mile strip of the Canal Zone. 
Panama is 41 to 118 miles in width, 
with a length of 430 miles. Low moun- 
tains, the meeting of the Pacific trade 
winds with the winds from the Carib- 
bean leading to heavy rainfall, and the 
wide-spread jungles and forests, with an 
irregular broken hinterland, are of im- 
portance. Numerous islands, over a 
thousand in number, are found off the 
coasts. While there has been no vol- 
canic activity within historic times and 
apparently not since the Pliocene Ter- 
tiary age, earthquakes are frequent and 
severe, except in the region of the Canal 
Zone. 


PANAMA CANAL 


For detailed description of the Canal 
Zone with its special problems of sanita- 
tion, hygiene and quarantine, reference 
must be made to numerous special vol- 
umes and articles. We can review here 
only the general features. The canal is 
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really a huge water-bridg: 
isthmus, 85 feet above sea | 

by locks at either end, a 
heavily. It is a United Stat 
post, and non-military use 
within the 10-mile Zone a 
proaches is under revocabl 
the government to steamship 
and planters. The canal 
within a period of ten years 
the first three were occupied wit 
Sive preparations, of w 


en 


I 
were sanitation and disease 


within the Zone. This ine! 
vision of pure water supply 
including the towns of Colon a 
ama; adequate sewage disp 
supplies and living quarters; 
drainage and mosquito eradicat 
a belt much wider than the Zor 
eradication of yellow fever and n 
and the control of all other tra: 
diseases. 

The canal was constructed by 
mission, consisting of four army 
neers, an army physician, on 
engineer and one civilian. Of 
Colonel Goethals was made chief 
tive with supreme civil and m 
power in the Canal Zone. The 
sanitation, disease prevention and era 
cation and all medical supervision 
not exceeded if equalled by any 
department of the work, in its fu 
mental value for the success « 
project. Disease had _ invariabl; 
feated its human antagonist disast1 
in the nearly 400 years of effort to 
nect these oceans. Due to the skil 
executive ability of the army physi 
on the Canal Commission, utilizing 
the full the knowledge and experi 
of tropical medicine won, in no s! 
part, by American physicians, the 
tary foundation was laid on whic! 
canal was built. It is no exaggerat 
to compare the human service and \ 
of the Panama Canal with that of 
Suez Canal. At Suez the total cost 
under ninety millions of dollars. 








‘ three hundred and sixty- 
it in- 
Trop- 
vay for 


rthy to 


were expended, n¢ 
military defense. 
science paved the 


medical exploit wé 


a 


that of Henry R. Carter and 

} w Fever Commission, as shin- 
s in the world’s progress toward 
mtrol. The army physician, in 

ere so admirably focussed the 

s of modern medicine and 


an executive genius, was Major 


William C later 
the States 


Gorgas, 


i-general of United 


Panama 


7 he A 


medical 
fully and efficiently. 
protection of the work- 
39,000 


problems at 

met 
nsisted of (a 
men, 


ree, which averaged 


inst local communicable diseases; 
eare of sick and injured, not only 
ng employees, but in Panaman pop- 
tion and from adjacent countries; 
quarantine to prevent introduction 
ommunicabie diseases from other 
(d) quarantine to prevent 
communicable 
er countries this 


l pathologie mixing pot of the Amer- 


A 


Intries ; 


passing on diseases to 


CrToSs-Toat ls 


from 


s; (e) research on problems of prac- 
importance in the Canal Zone and 
ral investigations favored by the 
indant clinical and pathologie mate- 
available. The 
emies were yellow fever and malaria. 
Mosquito control and even eradication, 
’ drainage, clearing brush and screen- 


vreatest disease 


g of houses and patients, wiped out 
former and reduced the latter to a 
minimum. Fears as to the sanitary 
fect of new transport facilities through 
e canal between the Atlantic and Pa- 
‘ifie have not been realized. In fact the 
juarantine control has become a world 
model, has facilitated shipping 
been a powerful agent in cleaning up 
disease foci in the tropical Americas in 


and has 


general. 
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\ CA 
| Cal sea 5 

cal shores Sou A " | 
ama t island irinid f 
easter! st Ve ] ( 
trom w! Pa l in 1903 
backward s 1 difticu 
sible topographi ying ; 
equator, 1tS sou s 
forested Amazor N 
of this the yutari Or 
have their origin. He 1nos 
a two season Cilmate, a heavy season 
and a drouth-like dry seas 
high temperature From the <A 
bleakness of > n | 
change of altitude alo: $ l t 
practically the same latitudes, t p 
duce the wet, hot climat t ( 
bean Coast and tl Magd R 
valley. Cooling winds are cut 
by mountains. The rain and heat 
coast, with the marshes and jung 
make it extremely unhealthy. The p 


ulation shi 
note. (] 
of Negroes and 


One tenth is classed as white and 

sists chiefly of the descendants of Sp 
ish colonists. Climate and the lure of 
gold have sent them into the interior 
altitudes, where they are still found, 
nearly unchanged from their ancest 
isolated, and only with small port 

nies in the lowlands to give a 1 r 


communication with Spain A 
Lamoureux says: 
inland 
the 


physical characteristics of 


these settlements has serve: 


preserve language, manners and 
eolonists with less variation than 

other 
form an 


Spanish-American state. They 
intelligent, high-spirited class 


of people; with all the defects and \ 


tues of their ancestry.’’ Politically, 
Colombia is much harassed, like her 
neighbors, by chanel oY reg mes so 
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cially, she suffers for lack of a fair edu- 
cational system, in spite of the tradi- 
tional atmosphere of culture at Bogota. 
Economically her chief wealth is still 
from her mines, though pastoral indus- 
tries are of some importance in the in- 
terior, and fruit raising, stimulated by 
American requirements, is rapidly in- 
creasing in the lowlands. 

The coast of Venezuela is humid but 
relatively cool, due to the trade winds. 
About four fifths of the country is con- 
tained in the system of the Orinoco 
River and here one found wide-spread- 
ing grass plains, with low forests and 
shrubbery in places, and a dry climate 
hotter than on the coast. As in Colom- 
bia there is a large Negro mixture in the 
population and about 79 per cent. of the 
total are mixed breeds of some type. 
The climate is generally healthy wher- 
ever the coast trade winds penetrate, 
very hot and enervating elsewhere, and 
disease hazards are as much due to poor 
sanitation as to climate. In colonial 
times the inland plains, the llanos, pas- 
tured huge herds whose disappearance 
with successive wars has left the country 
a desert. Settled polities will lead to an 
enormous development of these fertile 
plains. 


AMAZON AND ORINOCO VALLEYS 


From the island of Trinidad eastward 
a large part of the South American coast 
is oecupied by the great valleys of the 
Amazon and Orinoco rivers. The Ori- 
noco basin is almost entirely compre- 
hended in Venezuela. Between its 
mouth and the outlets of the Amazon in 
Brazil is a small coast district, inelud- 
ing British, Dutch and French Guiana. 
The Guianas share in the general char- 
acter of the Caribbean littoral. There 
is a wide rich alluvial zone 18 to 50 
miles in width, leading back to low 
plateau country largely covered with 
heavy jungle and containing the famous 
gold deposits. This zone gives way in 
the hinterland to savannahs and grassy 


plains, which rise into m 
of which are heavily 

colonies are dis 
rivers, which are numerous 


frequent in the Orinoco 
basins, have many inte! 
Tuberculosis is especially 
eause of primitive sanita 
malaria of course is wide-s} 
ricanes and heavy storms 
The character of the coast 1 
waves impossible and ¢ 

less. French Guiana (Ca 
long had a Freneh penal sett 
has furnished a site of exi 
and other offenders. 

The rich valley of the Or 
day fewer inhabitants thar 
of its discovery 100 years a: 
settlement is Ciudad Boliv: 
from the mouth. Its fore 
covered upper reaches are 
able degree unexplored. 

The great River Amazon 
age basin of 2,720,000 sq 
which covers two fifths of S 
ica. For its lower 400 mil 
straits of Obidos, it is mer 
ocean gulf. It seems to cons 
level stretches with short 1 
ing very slight fall. The hug 
of fifty feet or more eae 
two peculiarities. (1) It fur 
ficient head from the great ft 
such as the Madeira and Neer 


the vast quantity of water to t \ os 
tic in a heavy current, throug : 
160 miles in actual width. 2 
sults in the peculiar and char ae ¢ 
phenomenon of a huge flood p! 
eral hundreds of thousands of = 
miles in area, which is rarely n bove 
fifteen feet higher than low wat - 
and which is inundated and cut =< 
safe 2 


numerous islands with conn 

nals, water-courses and even n¢ 
channels, forming a tremendous 
plex topography, and which was 


obstacle to navigation and explo 
An example of the peculiar chan: 
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Casigquiare Canal, which econ 


the Amazon, | i broad 

vated some 300 above 

1 t UOrino Its origin 
Qrinoeco 18 about 3sUU Teet 


d its mouth in the Rio Negro 


1.750 feet wide. It is a major wonder 


of water five to twelve feet 


rushes over the sandy shores 


submerged islands at a speed 
fifteen miles per hour. This 
s why the huge load of silt is car 


rorms no 


sea and the river 
rather yielding coast-line to the 
\tlantic. The Amazon ean be econsid- 
tremendous reservoir, into which 
fourteen large rivers and an in- 

‘able number of smaller ones. 
chief settlements are Para, just 
f the mouth; Manaos, at the 
n of the Negro, and Iquitos, in 
1. Navigation is rapidly increasing 
several commercial lines running 
r schedules and numerous small 
wal steamers. The population of 
basin is relatively very small. Con 
ns of flooding, tropical jungles over 
lowlands, intolerable insect pests, 
jatorial heat and high incidence of 
iria and numerous other diseases 


thus far prevented colonization 


d even exploration. The great imme- 
ate obstacle to development is the lack 
food supply. After 400 years, not 
ove 25 square miles are under ecultiva- 
tion. The seattered areas of settlement 


id development on the distant moun- 


in headwaters are practically inacces- 
L,? 


The tropical lowlands of South Amer- 
ca are seen characteristically in the 
Amazon valley. Nowhere in the world 
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Peru and Bolivia. 


Surveys were made on thirty-seven ma- 


perts from Brazil, 
jor water courses, with analyses of soil, 
climate, topography and especially suit- 
rubber and 
explorations of 


cultivation of 

Modern 
great value were made by the Roosevelt 
Expedition in 1913-14, the Fleming Ex- 
pedition in 1919 and the Rice Expedi- 
tion in 1924, as well as numerous smaller 
and more limited expeditions. It must 
be remembered that huge areas of Ama- 
zonia are unexplored; that the Indians 
of the forests are largely unknown, even 
with the advanced policy of conciliation 
of the Brazilian government; that 
treme heat, humidity and impenetrable 
jungle combine with the savagery of the 
natives to make exploration difficult; 
and that the problem of local food sup- 
ply and maintaining a foothold against 
the jungle is nearly insurmountable at 
It is a country of strange and 
vampires, 


ability for 


sSugar-cane. 


ex- 


present. 
grotesque phenomena; of 
small poisonous snakes and large crush- 
ing reptiles; of cannibals and head 
hunters; of strange poisons, blow-guns, 
dwarfs, giants, white Indians; of plants 
having weird properties like the yage, 
which is said to release the subconscious 
mind; of strange occult rites, terrible 
and bizarre, like those of juripuri; of 
unknown intoxicating drinks; of count- 
less hordes of insect pests, mosquitoes, 
sand-flies, jiggers, biting flies and nu- 
merous others. seriberi is naturally 
sequent to the prevailing native dietary, 
while malignant malaria and _black- 
water fever are forever lying in wait. 
Among the great problems of tropical 
medicine is the question of the avail- 
ability of Amazonia for civilized human 
eulture. It comprises the largest fertile, 
nearly vacant and unexplored area in 
the world to-day. Its productivity and 


richness are practically inexhaustible. 
The obstacles to its development are the 
flood conditions, climate, insect life and 
overpowering jungle forest growth al- 
ready noted. 


Development here means 
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primarily agriculture. Agr S 
depend primarily on medic 

disease conditions. The pr 

manent white colonization 

elsewhere. Future human 

are of paramount importance 
civilization. What has scient ng 
eine to offer for the control ; 

ment of this tremendous, ric! 

the tropics, now virtually lyir 


EASTERN Soutn Am 


Outside the Amazon, th: 
of Brazil is the Sao Franci 
the Atlantie well south of 
after a course through hill: pu 
mountainous country. The nd a 
tem entering the Atlantic 1 n tof 
Plata the | i10 
which parallels the coast and | 
the west Uruguay and the sout | 
state of Brazil; and the Paragu the | 
Parana Rivers, which communicat tur 


( I i 


estuary includes 


headwaters of the Amazon 

Andes of Malto Gros 
and Minas Geraes. The upper yun 
of this system are in tropical ind | 


zilian 


gradually becoming continuous 
Amazon The upper ! 
winds across Wi 
plains dotted with palms and \ 


) medlk 


basin. 
sluggishly 


Huge areas of inland | 
northern P 
wet 


peaks. 
the Gran Chaco in 
and Argentine, 
with heavy vegetation. Disease LOF & 
tions and native population ar 
to those on the Amazon. 

In the tropical area of the e 
is found the great coffee port or 5 
with an excellent deep harbor 
heavy vegetation, swamps a! 
heat and rainfall of 
it an endemic home for malaria 


are ana 


Santos hav 


matism, dysenteries, smallpox, 
and many other 
appeared since 1900 also. G 
age has now made the city itsel! 
healthful, and conditions are imp! 
with a general policy of sanitat 
drainage. Fifty miles northw 


diseases. Pla 
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Q s the fine cit) Sao Pau 
i with its port pal s bv a 
K Yralway Sao Paulo, t 
f Coffee-land,’’ S at two Tt 


ng the unhealthy alluvial bed 
Tiete River. Exe pt tor tl is por- 
ts altitude gives it a bracing 
with hot sun temperatures. It 

healthy in 


+ 


Its population 


rich city and decidedly 
poor sanitation. 
it 650,000. About ten miles from 
ty is the governmental snake farm, 
Institute Butantan, of world-wide 
tion, where experimental work 
| anti-venin manufacture are carried 
together. 
Rio de Janeiro needs no additional 
scription. The fight against the mos- 
to, the measures of disease control, 
harbor, unequalled in beauty and 
tural adaptability, make it justly 
umed. Here is found the splendid 
Oswaldo Cruz Institute, named for its 
founder, who eradicated yellow fever 
nd plague from Rio and was the pio 
er in the system of sanitation and 
‘dical control which is already making 
substantial inroads on the disease prob- 
ms of the Brazilian tropics. One third 
‘the expense of maintenance is borne 
y the government. It is a model of its 
ind and ranks among the world centers 
r study of tropical medicine. Rio, Sao 
Paulo and Santos are important and up- 
-~late medical centers and for the 
lent of tropical medicine furnish 
markable illustrations of what scien- 
tifie medicine can accomplish in a tropi- 
climate, with a race blended between 
Latins, Indians and Negroes. The 
‘egro finds his greatest opportunity in 
Brazil, and in every respect is on equal 
ting, according to his individual 
Italian immigration is an 
important and valuable factor. With 
native wealth of the country, the 


pacities, 


unusual blend of tropically acclimated 
races with an infusion of northern blood 
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the low coasts of Sonora and Lower Cali- 
fornia. Many rivers cross this area but 
are not utilized for irrigation. This dry 
hot climate extends over the high plains 
and deserts of northwestern Mexico and 
portion of the 


includes the southern 


southwestern United States. 


MeEpDIcAL CONSIDERATIONS 
America is preeminently the 


racial 


South 
land mixtures ean be 
studied almost as in a laboratory. Al- 
eolor is ho 


There is 


where 
ready it has proved that 
barrier to racial intermixture. 
no race problem in the southern conti- 
nent in the sense of a color or race line 
Mixed 
bloods always rank with the higher type, 
whether Indian or Negro. Of the entire 
habitable and productive earth, South 
America has relatively the lowest popu- 
lation. It last reserve 
area into which humanity will pour by 
immigration for settlement and commer- 
cially for exploitation and productive 
Like Africa, South 


drawn socially and politically. 


is therefore the 


development. 


America looks to the east and is influ- 


Europ: 


German and Ita 


enced intimately by 
France. 
tion 1s important and brings 
mixtures valuable additions 
instability, with the lethar; 
sivity of the Indian populati 
strongly against adequate 

ous public health programs. | 
effects and wide-spread dis 


tions, such as hookworn 


tubereulous and malaria! 
definite 


interfering 


have a influence 


initiative and 


ment of a public conscience. 1 
elements which especially 
for backward health conditi . 
the racial character of the p 
the various countries of the A 
tropical zone, (2) true climat 
and (3) ineidence of ehror 
ing diseases and defective nutr 
is a question as to how m 
instability is also secondary 
factors. <As so often in hun 
medical conditions in the b 
are fundamental for humat Su 
ment. 
t ] 
\y 











" 





VIRUS DISEASES OF PLANTS 


By Dr. MELVILLE T. COOK 


PLANT PATHOLOGIST, INSULAR EXPERI 


1868, a remarkable plant, 


said to have originated in the 


7 


dies, appeared on the European 
ts. It belonged to the genus 

» and was remarkable for two 
sons. First, it had very beautiful, 
ited foliage; a d seeond, this 
ter was not transmitted through 
seeds, which produced plants with 
foliage. But these beautiful 
tions could be transmitted by 
ling or grafting scions from varie 
ants to green plants. Further- 
he green shoots of various other 
us plants which had _ been 

1 with variegated scions fre- 
tly developed foliage of the same 
|. indicating that this character was 
smitted in some unknown manner 
ih the sap from the variegated 
n into the green branch. These or- 
tal plants became very popular 
were sold under the names of 
vated maples’’ and ‘‘Chinese bell 
ers,’’ but no oné suspected that the 
ings were symptoms of a disease 
that this was the first important 
in the study of a group of maladies 


are now known as ‘‘virus dis- 


is was not the first virus disease to 


+ 


ract attention, but the fact that it 


ld be perpetuated by grafting and 


y seeds marks an epoch in the his- 
of these maladies. Many irregu- 


ties in plant growths which we now 


gnize as virus diseases had been 


ed for centuries. One of the most 
teresting of these is a disease of tulips, 


wn as “‘breaking,’’ which eauses the 
ted flowers to develop beautiful 


variegations in colors. The earliest ree- 


rds of this disease are pictures of about 
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Within the last few years, it has been 
demonstrated that the beautiful variega- 
tions in ‘“‘broken tulips,’’ which have 
attracted attention for so many years, 
are the symptoms of a virus disease. 

A disease, similar in character, which 
has been known in tobacco for many 
years, was finally recognized as injuri- 
ous and was the subject of an important 
paper (1886) by Mayer, who gave it the 
name of ‘‘mosaikkrankheit.’’ The 
equivalent—mosaic—has been very gen- 
erally accepted for a number of mottling 
diseases by the English and American 
students. This was the first important 
Scientific paper on a virus disease in 
plants and may be looked upon as the 
starting point in our studies of this sub- 
ject. This was followed two years later 
by an extensive bulletin on peach yel- 
lows by the late Dr. Erwin F. Smith. 
This disease had been known in America 
since 1791 and had been attributed to 
many causes, but the true cause was not 
demonstrated until many years later. 
Although Dr. Smith did not learn the 
cause of this disease, he learned many 
important facts which have been of 
great value to later students. 

Extensive studies since the beginning 
of the present century have called our 
attention to mosaic diseases of many 
species of plants, and a large number of 
plant diseases, such as little peach, 
peach rosette, ring spot of tobacco, curly 
top of sugar beets, bunchy top of ba- 
nanas, ete., all of which possess certain 
characters in common. Recent studies 
have resulted in their being classified in 
one common group known as ‘‘virus 
diseases. ’’ 

Many of these diseases are the causes 
of very heavy losses in our agricultural 
crops. A disease of potatoes, which was 
known in England by the name of 
‘feurl’’ as early as 1757, was recognized 
as an important factor in the reduction 
of the crops. We now recognize several 
virus diseases of potatoes which cause 


losses. The virus diseases of x 
sugar beets, peaches, potat 
and tobacco are well-know 
heavy losses, both in actual 
tion and in the use of met 
control. 

In 1892 Iwanowski report: 
ery which was of much 
tance than he realized, a 
which was destined to revoluti 
study of many diseases of b 
and animals. He found that 
agent which caused the m 
baeeo would pass through a 
was fine enough to remov 
Six years later (1898), Beije: 
firmed the work of Iwanowski 
same year, Loeffler and Foos 
many discovered that the activ: 
the foot and mouth disease w 
through a porcelain filter. 1 
followed by the discovery that 
tive agents of many diseases 
plants and animals would pass t 
bacterial filters and retain the p 
transmitting disease. Eventua 
maladies became known as 
‘‘virus diseases’’ and are n 
nized as among the most im 
branches of plant and animal 
Many of these filterable virus 
have been recognized and the sy1 
described. A very large num! 
trained men and women have b 
are employed in the studies 
maladies and an extensive literat 
been published. 

The causal agents of these d 
have attracted the attention of r 
students from the first. Mayer | 
that the mosaic of tobacco was caus 
bacteria, and this theory was sup] 


by Iwanowski and others and has s0 


adherents at the present time 
was a very reasonable theory, b 
the new branch of science known 
teriology, which had developed 

result of the work of Pasteur, had 
plained so many phenomena which 
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rstood previously. Mayer be 

the bacteria were transmit- 
» soil, and Iwanowski believed 
rtain periods in their develop- 


were small enough to pass 


1 bacterial filter. 
nek (1898 rejected the bacte- 
ry and advanced the theory 
ictive agent was a living fluid, 
is parasitic in the cells of the 


nt, and gave it the name ‘‘con- 

iwum fluidum.’’ This was fol- 

very quickly by the enzyme 

eory, Which was advanced in 1899 by 
Woods in America and by Heintzel in 
pe, working independently. Woods 
shed three papers in which he ex- 
ssed the belief that the mosaic dis- 
ff tobacco and some other plants 
sulted from an excessive accumulation 
xidizing enzymes, which prevented 
normal production of chlorophyll 
caused a partial starvation of the 
its. He was probably influenced by 
studies on enzymes which were at- 
ting so much attention and by the 
lee of the effects of oxidation on 
rophyll. This theory was very 
rably received by a large number of 
rkers and still has a considerable 


1 
yie( 


imber of supporters. 

The next important theory was that 
protozoa were the causal agents, based 
n the fact that protozoa-like bodies 
ive been seen in the cells of many 
plants infected with virus diseases. 
[wanowski (1903)? was the first to re- 
rt these bodies. He found them in 
the cells of mosaic tobacco plants but 

lieved them to be the results of the 
lisease rather than the cause. In 1910, 
Lyon, of Hawaii, reported plasmodia-like 
bodies in the cells of sugar-cane infected 
by Fiji disease, which was not at that 
time ineluded in the virus diseases. In 
1921, Kunkel reported the finding of 
intra-cellular or X-bodies in the cells of 

‘In this same year Negri reported the find- 
ing of small bodies in the brain cells of ani- 
mals attacked with rabies. 


mosal¢ ( I y ] 
might b ( LS ( i | S 
bodies were stril imilar t 
deseribed { nows 
1903. The IX s 
by the finding sil r bodies 
cells of many nts ted with v 
diseases. Ma s nts believed 
these bodies wert 1usa 
these diseases s believed 
they were t : li 
( iis. 

his was the discovery 
flag ke bodies s n 
saic plants, and Decer 1922 
Nelson read a pay At 
ean Phytopathological Society u 
he reported the finding of bodies 
he believed to be flagellates in 
vascular bundles of several sp s 
plants that were infected with virus dis 
eases. Some confirmatory and mucl 
negative evidence has been adva 


workers in different parts ol 


since that time. This wa 


the plasmodial theory, w 


} 
i 


vanced by Jones, but which has n 


received much support. 


Many other theories have been ad 


vanced from time to time, si 


acter of the soll, insects 


agencies. So much atten 
riven to the studies of s 


] 


lizers that this theory off 


+ 
t 


] 
ich as chal 


and other 


n has been 


fertile field for unscrupulous commer- 


cial organizations and 


had wonderful discoveries 


processes for the cure of 


+ 


} 


Lili 


wi) 


‘ — 
quacks WhO 


and patent 


} 
ese diseases 


The filterable virus theory, which 1s 


the one most generally accepted a 


time, can not be attributed to any o1 


student of the subject. 


sé 


were advocates of other 


long before there was 
grouping of these diseases 


the recognition of comm 


+ 
t 


+ ++} 


The name 


virus’’ was used by many workers who 


heories and 


any definite 


as a result of 


n 


characters. 


The original meaning of the word was 


liquid poison, but it was 


] 


ater applied 


i< 
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to the material used for vaccination for 
the prevention of smallpox and still 


later to designate the material used for 


the prevention of other diseases. It 


gradually came into its present use be- 


tween 1915 and 1920 as a name for the 
active agents of certain diseases, most 
of which are known to pass through 
bacterial filters and retain the power to 
produce the diseases when inoculated 
into plants of the same species (and 
sometimes other species from which 


they were obtained. This definition is 


not entirely correct, because it is well 
known that some bacteria will pass 
through a filter and because it is also 
well known that some of the virus dis- 


eases have not been transmitted by in- 
filtered or unfil- 
have been 
budding. 


oculation with either 
tered juices of plants, but 
transmitted by grafting or 
But these diseases have so many charac- 
ters in common that we believe that we 
are justified in classifying them in the 
same general group. 

agents 
(1) They 


are infectious; (2) they are present in 


the active 


may be described as follows: 


The propert ies of 


nearly all parts of the infected plants, 
but are rarely transmitted through the 
seeds; (3) they increase in quantity 
within the plants; (4) in 
they will pass through filters that retain 
very small quantities and 


most cases 
bacteria; (5 
very great dilutions of juices from in- 
fected will transmit many of 
these diseases; (6) they are influenced 


plants 


by changes in temperature and can not 
live beyond certain ranges; (7) they are 
modified and killed by certain 
(8) some of them become attenu- 


chem- 
icals ; 
ated as a result of transmission through 
(9) they are influenced 
a very few 
them in 


resistant plants; 
to some extent by light: (10 
workers claim to have grown 
cultures. 

The transmission of these 
from plant to plant is a factor that has 


attracted the attention of the students 


diseases 
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from the very first. Th 
Ls » 


Abutilon thompson 


mitted by grafting long 
character was reeognized as 
of disease. Smith 1Ss>+ 


peach yellows could be t: 
budding, and since that tin 
demonstrated that a very 

of these diseases ean be tr 
this method. Mayer (18s¢ 
that the mosaic of tobaeco 

duced by 
with the 
Late 


could be 


inoculating a 
juice from a d 
workers _ believed 
transmitted b 
between diseased and healt 
by merely touching a diseas 
a healthy plant, and it 
strated that the field labor 
quently responsible for its sy 
fields. In 1917 Allard ré port 
common tobacco 
could not be transmitted in 
the 
jured, although a very slig 


mosaic 


unless healthy plant I 
of the plant hairs was suffici 
entrance of the active agent 
that many of these 
be transmitted by the ip 
healthy plants with the jui 


known 


eased plants and that field 
responsible for the spread of 
them. 
such as 


Transmission by vegetat 
tubers, bulbs. roots 


tings, is recognized in a lare g 


of species of plants. Transn 


pollen has not been demonstrat 


transmission by seeds, althoug 
eral, has been demonstrated 1! as 
ber of plants. 

One of the most remarkable 
ing and important phenomena 
diseases is the transmission by 1 
Woods ealled attent 
aphids which were associated 
1897 


insects. 


sermuda lily disease in 
stigmonose of carnations in 1900 
was not known at that time t! 


diseases had anything in comm 1a 
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} 


now known as virus diseases curly top beets in t Sout st 
-+ demonstration of a virus dis- then been carried to Washington, D. 
ins of an insect was the curly where they were put to cages 
sugar beet by the leaf hopper’ healthy plants. He did nots 
tenella) in 1906. No one at producing the disease in any other! 
knew that curly top was a_ ner. The work of these two n 
properties more or less in extensive studies b; 


many other diseases that have dem Strated during Ti 





erouped under the common decades that a ver, irge nun 
‘‘filterable virus diseases,’’ and these diseases a1 
performed the first experi plant by insects 
eved that curly top was caused The virus 


nsects. In 1910, Shaw reported recognized as 


sults of experiments which dem most important 1 s of st 
that the disease could be pro- growth and f tf most 
il-! pp rs el } ] ] ry! ine! ~ l 


MACRO-CEPHALISM 


By Professor L. M. PASSANO 


PARTMENT OF MATI ICS, MASSA‘ I S 


ND SPENSER, in ‘‘The Ruines possessions as a sign ¢ 


’? tells the reader to what a man has, he is; the do 


possessions “art nine po ts of 
ce, who list, unto the former ages, 14 ‘ 
, > at and ten points 0 
| to count what ts of them b ome: 
, } 4 4] oF — 1 ] 
sks, like many another poet, the aristocracy, so 
' 
decadence o : 
’ 
’ d i uf ‘ SS nsa i 
ose learned wits and antique Sages 
ower DT +) 1 } 
| wisedome knew the perfect somme i >» ps i 
} 4 4 
p \ i d S \ 
answer is, of course, that they In a way this? 
taken a back seat; the seats of the ror simplneation, I I D 


; 


ghty being now filled by the ‘“‘great  celassification. W 
tist’’ and the ‘‘bige business man.’’ and what he has follov 
The substitution is both reasonable’ returns. So that a ma 3p 
just. In former ages, when there’ barring deat 1 **dep 
as an aristocracy of birth, there was’ mains fixed Then 1 pl eves 
turally also an aristocracy of learning; signia and regalia « S SO clas 
n had leisure to think, men had leisure known, so that, ; a pointed 
rn, men had leisure to live, men authority on social iwe has 
tu leisure even to dream. Possessions, ‘*no man wit! I i $5.0 
‘“‘antique Sages’’ had them, were may carry a Ww g st ‘os l, p 
i means for enlarging and beautifying  sibly, not less t $10,000 a year 
for expanding the realm of the confer the privilege of wearing sp 
spirit and extending the reaches of These details, how 
irning. But with the rise of the terest and importance than t 


iddle class with its ** philosophy ot idea of the re piace ment ot the ! 
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by the scientist. This replacement has 
been, of course, an evolution, not a 
revolution; and in this connection it is 
well to emphasize that evolution is not 
necessarily good any more than revolu- 


The displaced 


humanist, whether Latinist or Hellenist, 


tion is necessarily evil. 


at the height of his renown was, strange 
sound, human. He _ bowed 
down the 
order to live for better things, but never 
in real His the 
scientist, also is human and bows down 
the that 


cerest worship which expects as a re- 


as it may 
necessity in 


before rods of 


successor, 


worship. 


before vods of riches in sin- 


share in the gifts of his gods, 
is true so far that, like Laz- 
arus, he has had to be content with the 
that fall from the rich 


turn to 
though it 
crumbs man’s 
table. 
There 
was modest. 
the most 
tained to 


stools before 


a time when the scientist 
Inde dd, 


recent 


was 
it is only within 
that he at- 
present place, the foot- 
thrones of the truly 


years has 
his 
the 
great and wealthy, and his success illus- 
trates a curious phase of evolution in 
which a new disease, bacterium or bug 
attacks a species, of which those only 
survive who are fit. 


The 


macro-cephalism,’’ 


ealled 


for some time 


which 
had 


big-business 


may be 


disease, 
circles. 
the 
time of 


been prevalent in 
Its ine wide-spread but 
At about the 


the world war the contagion spread to 


idence was 


1 


dea rate small. 


the chemists who, by their researches 
into the deadly instruments of war, 


am- 
vas, ete., had been 
‘t with the 


20Nn 


munition, poi 


conta makers of 


thrown in 
such things, thus helping to intensify 
to enrich them- 
the 
less viru- 
lent, partly because the unfit had 
an attack of the 


disease renders one partially immune to 


the horror of war and 


selves. Amongst the chemists after 
war the disease became mucl 
Suc- 
ecumbed, partly because 
further attacks. 


In the meantime the chemist and 


physicist, finding they had many things 
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in common, had begun t 
to banquet each other aft 
of the Fox and the Crane 
tagion spread to the p 
amongst them the epider 
ing at its height. The gr 
corporate industrial laborat 


lished ad 
pecuntae 


majorem 1S 


glorvam ? over 
is written in letters of gold 
tall the 


become 


magie word ‘‘Se 


like hospitals 
patients have the 
the 


learning 


same dise 

laboratories of our inst 

contain cases, 

sporadic, of macro-cephalis: stro! 
The most interesting a1 

symptom of macro-cephalis! 

causes the patient to kn 


he knows—everything. T 


seems to be much more pre seems 
the physicists than among t it wl 
in this respect putting them But 


a par with the big business sk 
the symptom is universal 


influence of the disease tl 


undertake the solution of e\ Of 
of science, economics, polit 
he will fix the place, if it 
of art in the social life of n 
produce the perfect and u < 
tem of morals; he will ev one 
science and religion, making 
itself a philosophy of life a - 
tion of religion, as though 
of the physicist was the cert . 
theologian.’’ All of whic] 
very comforting to mankind 
that all the solutions, all tl 
tions are infused with the vag Aftey 
vacuity, of a mind working things 
influence of disease. 

Efforts to treat the disease : 
with little success. Dr. Astr 
his mysticism, and Dr. Biolog 
materialism, have so far succ i 
in eatching the disease then tr 
a somewhat mild form, since Fhe Y 
portunities for service are rather cS : 
The only treatment in any degr 
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s been that of the mathematician, 
s has been vitiated by the fact 
starts from an incorrect diagnosis 

s almost exclusively based upon 
‘ism. It is also doubtful if the 
atician, as a specialist, has not 
disposed to increase his fees by pro- 
¢ the cure. His principle seems 
‘more of the same.’’ If three 
nsions won’t do, give the patient 
or five, or any old number.33‘Also 
s experimented by varying the 
shape, or curvature, of the medicine 
in which the dimensions are im- 

rsed. Indeed, with the help of the 
stronomer, he once made a sort of rub- 


1 


goblet which expanded and con- 

1 into the weirdest shapes as the 

ent swallowed his dimensions. The 

ematician, except in rare cases, 

seems to be immune to macro-cephalism, 

when he does get it he gets it bad. 

But the allegory may now be left to 
sk on the banks of the Nile, for 

The time has come 
talk of many things: 
Of shoes—and ships—and sealing wax 
Of cabbages—and kings 


_ 


talk, not as the ‘‘antique sages’’ did, 


how many angels can dance on the 
nt of a needle, but of how many elec- 
ns can jazz around a proton. But, 
r all, are not the two questions much 
same? To the medieval philosophers, 
gels and devils were as real, as actual, 

s electrons and protons to the modern 
scientist, or as solid atoms and the ether 
scientists of Victorian days, or as 

er ity and foree to the Newtonians. 
After all, these are but names given to 
gs unseen and unknown except by 
** Hast 


seen him ever anywhere,’’ the elec- 


hat they do. by their effects. 


latest bulletin from the sick room states 
new treatment has been begun by Dr. 
M naticus. Instead of an infusion of elec 
trons and dimensions in space, an elixir of 


psi function of wave-mechanics’’ is being 
administered. The patient is doing as well as 


could be expected. 


and understands 


Thi 


IS iS no 


tr 


yn, 


nated path 


poet, “ 


bi 


++ 
al 


| have seen 


. ' 
} o Ti vy 
in Lilt 


{ 


protons, the 


Xpial 


} 
i 


ell a 


philosopher 


} 


+ 


their fruits 


hames are ft 


Beelzebub 


ethoxy-phe1 


more terrif 
berwocky, 


it's 
| Ww 


only I don’t exa 


r 


rather 


lt seen 


are! 


I} 


ere m 


mate realit 
knowledge 
and probably w 
Reali 
and 


art 
eal 


cosmic center ar 


sphere 


i 


] 
ll 


] 
planets and 


+x 
iL to 
nere 


1 Was 


the an 


scientist, 


,PHALISM 


rue kno. 


lV be 
V back 


‘ 
i ot 


man 


was—I do not 
round whic! 
eircles i! ! en 
move around t 
snace ot nye ad 


Ar 
nn 
A iit 


He 
+ 4 4 7 
} at + 
#4 
d <« ‘ 
To save appearal 
Howev r moa 


I y 
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n | 
oe ‘ 
hye 
what 
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thereof thus got will be real. Reality 
for man is that which he conceives, in- 
vents, that the 


boasted progress of science is but a sub- 


‘*now and here,’’ so 
stitution; a substitution of new lamps 


old. 


and give more light, perhaps, but they 


for The new lamps are brighter 


lack the wonder-working power of the 
old. 


daily path, but the old lamps revealed 


The new lamps guide us on our 


to us all the treasures and 
the the 


and made rea 


marvels of universe save one 


rukh’s egg of omnipotence. 


There may be dissenting voices to 
what has been written, but to the asser- 
tion that, here and now, the world in 
which mankind lives is the world of 


there will be no dissent. 
There was a time when the scientist, like 
the humanist, lived in a his 
own; a world in which he strove for self- 
through but 
strives for aggrandizement 
through power. Then he studied nature 
in search of beauty and truth. Now he 
the search of 


possess1ons. 


POSSE ssions, 
world of 
knowledge; 


development 
now he 


studies stock market in 
He has pulled science down 


from her altars to make her the servant 
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of industrial expansion. H¢ 
the right hand of the ind 
and hopes to become its head 
within.”” He will pr 
He has learned the gai 


from 
ceed. 
learned the value of advert 
publicity, and makes full 

He 


scholars,’’ intellectual sup: 


**fellowships 


is forming 


commerce to guard the int 


He is devising ways 
to the 


men of independent means,”’ 


class. 


in large numbers 


heard of effort in the educat 
try and do it 
of scientists flowing into indu 
will but like the in 
1929 he forgets that there is a 
to the ledger. 
will lose what Lord Dunsany 


against 


but 
succeed, 
He will suce 


lies }US 


elusive thing that 


limit to which Science has p 


and will feel investors « 
please note) ‘‘all the bleak 
there is in the world when 1 


left it.’’ But one thing he 


He will still be one in the g1 
ship of the macro-cephalists 
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URANIUM AS THE EARTH’S CLOCK 


By Dr. ALOIS F. KOVARIK 


PROFESSOR OF PHY C8, 


Man has an inborn desire to learn. If 
is were not true, progress would in- 
be slow. When an archeologist dis- 

rs some old grave, man the scientist 

1 man the layman show great interest 
the age of the grave, in the individual 
uried there and in the social conditions 
t may have existed when the occupant 
the grave still was alive. For identi- 
easons man is interested in the age 
ir earth, on which he considers him- 


as the supreme master among the 


ving things. 


Now, when we talk of the age of any- 
¢, we must bear in mind two impor- 


tant things: the first is the starting point 
ym which we measure the age and the 
1 is the clock employed in the mea- 


surement of the time. For example, the 


f an individual is usually measured 
m the date of his birth and the usual 
t of time is the year. The conception 
the year by some people is merely the 
that elapses from any date on the 
ilendar to the same date on the next 
new calendar; while to others it repre- 
sents the time for the earth to complete 
ts elliptic path around the sun. In 
ther ease the year represents the time 
it elapsed during the performance of 
a series of events and the next year will 
represent the time that will elapse in the 
performance of the same events. 

Galileo, the great Italian physicist 
whose work placed science on an experi- 
mental basis, measured time in his ex- 
periments in two ways. In one method 
he utilized the periodic swing of a pen- 
dulum, which later in the hands of a 
Dutch physicist, Huygens, became the 


229 
200 


‘ ‘ , y 
DasIs Ol CONStPu 


clocks. In 


used a 


+ 


large tant 


the water to flow 


faucet into a 


water was so obtal 


nite time for t 


while two Cups re 


time and Nall a 


time. Therefor 


s( 


) 


} 


had a measure ot 


obtained dur 


This was Galileo’s ** 


‘c 


him admirably to discover 
' , 


fundamental laws of me 

Consequently, \ 
with the age ol e 
all define our starting 
look for some series of « 
their repetition will give 
measure the time 

To the Latin pe a 
Lueretius, tl vorld be 
began writing | s ab 
to the theologians t b 
rins with the first g¢ 
in the Old Testament ar 
time is the generation « 
the other hand, the biolog 
in the time wher »b 
the seaman is nterest 
when oceans began; tl 
terested to know n 
earth was formed and 
subsequent formation: w 
omer thinks of tf prol 
of the earth from the s 
mologist philosophizes a 
of the universe 

Certainly, all these so 
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be clear to 
them a little 
are very dif- 


are interesting, but it must 


every one who 

thought that their 
ferent. We shall concern ourselves with 
the geologist’s problem and shall con- 
sider the 1.€., the time 
elapsed since the beginning of the oldest 
the earth, 
vive 


o1lves 


** ? 
ages 


‘geologic age, 


surface of 
and shall 


thought to the age of any formation. 
When any of forma- 


formation on the 
1] some 


Te é 
incidentally we 
these geological 


various minerals 


tions were produced, 
were also formed in them. These pri- 
mary minerals are therefore as old as 


the respective formations in which they 
Some of these minerals con- 
other radioactive ele- 


are found. 
radium 
ments. 
Radium, to most of us, is the best- 
known radioactive element. It possesses 
the fundamentally distinctive property 
of not remaining radium forever, but is, 


tain and 


in fact, changing right before our eyes 
another which likewise 
and this goes on until the last 
radioactive element of this series, known 


into element, 


changes, 


as polonium, changes into a type of lead 
which is not radioactive, 1t.e., it does not 
change. 

Like other element, radium is 
made up of atoms, and it iS, of 
the atoms An atom of 
any element is in fact a complicated ar- 


rangement of electrical particles and of 


any 
course, 


which change. 


energy ; but in a radioactive atom the ar- 
rangement does not possess permanent 
equilibrium. Due to causes which as yet 
are not known to us from experiment, 
the equilibrium of a radioactive atom be- 
comes at some time unstable, and then an 
explosion occurs during which either an 
electron or an alpha-particle (the latter, 
in fact, being the nucleus of a helium 
and with it is also 
ejected some of the What is 
left of the atom becomes reconstructed 
into an atom of the next element follow- 


atom) is ejected 


energy. 


ing it in the series. 
Atoms of radium eject alpha particles 
when they disintegrate. 


By studying 
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these ejected particles and 
effects they produce, we | 
things about these atoms. W 
example, that in the case of rad 
atoms out of every ten thousar 
atoms undergo this change ev 
The statement that 4 radium at 
of every 10,000 radium atoms 
exist as radium atoms every y 
acterizes the radioactive elem: 
When the statement of the law 
active disintegration is put in th 
probably, some of you will reca 
lar law, namely, the one in ¢ 
with life statistics. There we 
approximately 15 people ou 


‘ 


thousand, considering all ages, d 
year. In both cases we are stat 
a certain percentage of the exist 
viduals (radium atoms or peopl 
to exist every year. In the case 
people, imagine that births su 
cease and that 15 out of every | 
the 2 billions of the earth’s in| 
Then 30 millior 
and 1,970 millior 
During the second year abou 


die every year. 
the first 
left. 
million will die, leaving 1,9404 1 
to begin the third year, and so or 


year 


number dying each year decreas 
cause this number is a definite | 
age of those living, which number 
ever, 1s continually decreasing. 
Now suppose a cemetery is star 
these dead at the time the births 


If, after some years, but within t 


riod that some people are still | 
visited our earth and 

the cemet 
served the census of the 
particular year and also the 
of the living that died in a giv 
could this stranger calculate how 


stranger 


the number buried in 


) 


cemetery was! 
died every 


-aleulation would be one of simp! 


If the same number 


metic. Since it is the percentage of ft 





living that remains constant, by ou 
pothesis, the problem is not so sil 
yet it 


+ 


is only slightly more diffi 























S18 @Xac 
we consider the age ol 
’ } +} q 

ace will also be the ag 


formation in which the miner: 


Ve must now note, however, that a 


m atom was formed from a ura- 


atom which has undergone sev- 
hnanges simil ir to t] at wl ich the 
m atom itself undergoes. Uranium 


uranium 


the same language as 


earth’s 


for the 


um atoms 


bitants, it is that 15 uran 


hundred thousand mi 


of every one 
of uranium at 
r Each 

> 


ne becomes al 


lisintegrate every 


oms al 


; + } 


one or tnese 1 


atoms disinte- 


time a radium 


+ 


m and at some later time an atom of 
ad. The atoms of lead do not change 


upon as the 


1 they may be looked 


ad’’ ready 


for the cemetery 


Consequently, our radioactive mineral 


ntains not only the uranium atoms 


+h have not vet changed but also the 
1 atoms of uranium 


When a chemist analyzes 


» mineral and finds the amount of ura- 


¢ an 
ms Ol lead. 


m and the amount of lead, he has 

taken a census 0 

id uranium atoms. 
number of uranium atoms which 


1 as such in a given amount of ura 
im by counting the number of signals 
sent out by these dying atoms—namely, 
alpha particles ejected, there being 


ne alpha particle for each atom 
we obtain the percentage changing per 
r required to be used as our ‘‘clock’’ 
measuring the time, the total time d 
iii 


ling on 
mber of the dead uranium-radium 


ns and on the number of the still liv- 


f uranium atoms 


In this method of deducing the age of 
nerals we use the ‘‘ pereentage’’ of the 
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WHAT BLOOD TELLS 


By Dr. M. H. JACOBS 


PROFESSOR OF GENERAL PHYSIOLOGY, UNIVERSITY OF PENN 


IN the old romances, when a man sold 
his soul to the powers of darkness, it 
was customary for him to sign the agree- 
ment with his blood. In this way, pre- 
sumably, he left upon the paper some- 
thing that was a characteristic part of 
himself, and so made the contract more 
binding. This more or less instinctive 
belief that an individual is in some spe- 
cial way represented by his blood has 
found scientific support in recent years. 
By means of methods that have been de- 
veloped chiefly since the beginning of 
the present century, a small sample of 
blood may now be made to yield a sur- 
prising amount of information about the 
individual from which it came. 

The first thing that such a sample of 
blood tells is the kind of animal that 
supplied it. To the unaided human eye 
there are no very distinct differences be- 
tween the bloods of the thirty or forty 
thousand known kinds of vertebrate 
animals. Nevertheless, it is possible not 
only to show that each of these kinds of 
blood is different from every other kind, 
but, if necessary, to identify a given 
sample. For this purpose a few drops 
are usually sufficient—indeed, sometimes 
a mere dried blood stain may be em- 
ployed. This latter possibility has at 
times been put to practical use in murder 
trials. Suppose, for example, that in 
such a trial a bloodstained ax is offered 
as evidence. The prosecution claims that 
the blood is of human origin; the de- 
fense contends that it is that of a 
chicken. There should be no very serious 
difficulty in such a ease in identifying 
the blood and possibly in this way in 
determining the outcome of the trial. 

Some of the most delicate and precise 
methods of identifying blood require the 
use, not of ordinary chemical reagents, 


but of blood itself. For 
rabbit by the proper technique 
several doses of human blood 
blood is changed by this treat 
such a way that it now reacts s 
against human blood. A serum o| 
from it, among other things, 
test-tube a whitish precipitate 
proteins of human blood—even 
have been merely extracted from 
blood = stain. With the pr 
chicken blood, on the other 

little or no reaction. 

serum shows exactly the opposit 
havior, reacting with chicken but 
with human blood. This is the s 
precipitin reaction. 

An even more dramatic met 
identifying blood is by a test wh 
ceeds best with the guinea pig 
mal guinea pig is ordinarily not 
by the introduction into its cir 
of blood from some other anin 
vided that this is not done mor 


once. But if a preliminary sensit 


dose of a minute amount of, say, 
blood is given in the proper way 
an animal, this particular kind of 
becomes a deadly poison to the s 

animal and a subsequent dose « 


a fraction of a drop may kill it 

a few minutes. Other kinds of 
than that used for sensitization, 
ever, remain relatively harmless 

When fresh blood is available 

amination, specifie differences maj 
times be detected by extremely 
methods. For example, the blood « 
horse on standing rather quickly s 
ates into an upper colorless and a | 
red layer. The blood of the ox, 
is otherwise identical in appearance, 
erally remains red throughout. 
blood of the mouse can be distingu 
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a large number of other 
the fact that. 


at room temperature to a 


when a drop of 
t solution of a substance 
erythritol, a transparent red solu 
about five minutes 
blood vive ti 


s obtained in 
er kinds of 
nsions, which usually require ho 
come The blood of 
cen differs very strikingly fr 
in the 


ear solution 


clear. 
m that 
the duck and the pigeon slow 
with which it forms a ec! 
ater. Many other examples of this 
though they 
s yet of little practical importa 

Blood not only tells us about 

but about re- 
For example, the precipitin 
etion 1s specific in the sense that it 


the blood of 


But it occurs 


+ might be mentioned, 


es between animals 


} blanees. 


I 


s most intense with some 
‘ular kind of animal. 

to a lesser extent with the 
related Thus, an 
serum gives the best reaction with dog’s 
ood, but a fairly good one with the 
od of the fox, 
with the blood of the cat and so on. 


tests of 


blood of other 


animals. anti-dog 


less marked one 
One 
blood 


was made some 


a mucl 
the most interesting 
it ynship of this sort 
ars ago by Friedenthal, who was able 

to demonstrate by the precipitin reaction 
relationship between the blood of a 
living elephant and that of a Siberian 
mammoth that had been dead and pre- 
served in a frozen condition for perhaps 
25,000 this 
' Interest to note that the blood of the 
gher apes, such as the chimpanzee, for 
resem- 


years. In connection it is 


example, shows a 


Dlanee to 


very strong 
that of man 
than it does to that of the lower monkeys. 
In view of this blood-similarity it is not 
surprising that the higher apes are sub- 
ject to almost exactly the same diseases 
as man. 


stronger even 


Blood not only tells about differences 
and relationships between species, but it 
is beginning to do so in the case of in- 
dividuals belonging to the same species. 
Some years ago Todd and White were 
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+ 


came 
di idu il 
though 
be 

many 
probab 1} 
could not 
American 


this race three 


blood groups, 


before blood 


be absent or 


blood of 


as a ruie 
to other races 
W here 


are involved, so tha 


] 
large 


can be employ l. 
favorable For 
in India 


were ecollee ‘ ad 


example, 

a series of 500 sample 
from native 

a similar serie 
in the same region 
tremely easy to decide by 
of the different blood groups whic! 


represented the English and which 





an 
obs 


Hindu blood. Verzir and Weszeezky 


were able to demonstrate in this way 
very clear racial differences between the 
Hungarian, German and Gypsy elements 
of the population of Hungary, even after 


hundred residence in 


several years ol 


the same region. 

Finally, we may consider briefly what 
blood tells the 
individuals. In 


about relationship of 


human certain Cases, 
where the relationship is that of parent 
to child, blood is capable of telling a 
creat deal. blood 


are inherited according to definite laws 


The common groups 
which frequently make it possible to say 
that a given child could not belong to 
certain parents. An application of this 
prineiple received a great deal of pub- 
licity a few years ago. It happened that 
in a hospital in Chicago two new-born 
infants were accidentally exchanged, and 
a dispute arose as to which child be- 
longed to which parents. The case for- 
tunately proved to be one that could be 
definitely settled by a study of the blood 
groups of the six individuals involved— 
I say fortunately, because a certain pro- 
portion of such cases is as yet incapable 
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of solution. Until a few y 
proportion of favorable cases i) 
age American population, ace 
Wiener, was only about one in 
the recent discovery by Landst 
Levine of the so-called M and N 
in human blood has increased 
portion to about two in three. 
The celebrated case that Solo: 
ealled upon to decide was a 
difficult 
three 
chance 
isfactorily by a blood examinati 
child 


cently 


+ 


one, because it 


individuals instead 


of settling a Case OI 


and two women would 


have 


about 


been only 
twenty, and even at present less 1 
in five—so Solomon was perhaps 
not depending upon a blood test 
It is evident from what has b 

»] 


that blood does not vet tell us 


we might wish to ask of it. W 
remember, however, that studi 
sort have been in progress for 1 
than about a third of a century 

a very rash prophet would try to p: 
what blood will be able to tell a } 


or two hundred years from now 


OF MIDDLE LIFE 


By Dr. C. S. WILLIAMSON 


PROFESSOR AND HEAD OF THE DEPARTMENT OF 


INTERNAL MEDICINE, COLLEGE OF MEDI 


UNIVERSITY OF ILLINOIS 


It is becoming a matter of common 
knowledge that of the diseases which are 
taking off men and women in middle life 
heart disease holds a foremost place. 
The usual lay conception of heart disease 
is very far removed from the actual state 
of affairs, and so it is proposed here to 
discuss the heart conditions of middle 
life. Most people are familiar with the 
so-called ‘‘leaky hearts’’ of children, due 
to rheumatism, tonsillitis and other kin- 
dred infections, and for the prevention 
of such conditions scores of thousands of 
tonsils are removed every year. With 
these we are not concerned to-day. 


What is the usual heart disease of 
dle age? How is it produced, a: 
recognized? How prevented? 
must understand that the essential 
of the heart is the heart muscle, v 
by its contraction produces the 
which causes the blood to circulate 
one thing, which is all-important, 
keep this muscle in its best possible 
dition, so that it may stand up und 
work it has to do, twenty-four hour 
every day. Now the causes of a dis 
heart muscle are many. They are 
spectacular, and do not operate qu! 
On the contrary, they are, at first s 
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sant. but it must be borne in 


they operate over iong periods 


vin with, a muscle should be ex- 


regularly. . Imagine an athlete 


er to enter a contest who did not 
‘t muscle 


al 


regularly. <A _ he 


? 
Is not 


regularly exercised becomes 


weak, poorly nourished, and in 
urse of years, becomes unable to 

Hence ity of 
and women taking regular exercise 
degree their 


motor ear, by 


ts duty. the necessity 


d and suited to 
s. The advent of the 
‘ing physical exercise more and more 
ult, is contributing its share toward 
hearts. On the other hand, a heart 
le, like any other muscle, may be 
rstrained. The hard-working business 
man, who takes little or 


and then 


nroresslona 
xercise 


to the woods or mountains for two 


in his daily life, 


ree weeks a year, and subjects him- 
to inordinate fatigue and strain, is 
to do himself more harm than good. 
the steady, moderate, daily exercise 

heart indeed all the 
iscles in good condition. Another fre- 
of middle life, with its les- 


keeps a and 
ent even 
<1 physical activity, is the tendency 
take on excess weight. Every useless 
ind the heart has to supply with blood 
that much of a strain. 
lere, too, there is a reverse side of the 


eans more 
‘ture, for many people, in their efforts 
’ grow thin, get themselves into a con- 
of nutrition, which again 
eakens long-suffering hearts. 
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ion poor 
their 


Anemia, due in large measure to an in- 


tI 


judicious diet, lacking in iron, is one of 
ur commonest conditions, and the lack 
this important element in the blood is 
further cause of the heart’s degenera- 
t10n. 
High blood pressure, due to a variety 
causes, is a potent cause of chronic 
art failure. 
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To be emphasized is the 
that these apparently small causes, 
acting over a period of years, produce 
langerous and perhaps ultimately fatal 
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a complete examination, just as many 
now go to their dentist. Certainly, as 
middle age approaches, this is only the 
part of prudence. 

Every one is familiar with the pa- 
thetie picture of the far-advanced pa- 
tient with heart trouble—unable to lie 
down to sleep, with the lower part of his 
body swollen with the dropsy, often 
gasping for breath and leading an ut- 
terly wretched existence for months be- 
fore his end. Let us concentrate on this 
one vital point, namely, that the preven- 
tion of heart disease is vastly simpler 
and more important than its cure. 

What can an individual of perhaps 
forty years of age do to prevent such a 
state of affairs? First of all, a fair 
amount of exercise for the heart, which 
means, of course, physical exercise. 
Walking is easily the best form of physi- 
cal exercise in middle age, because it can 
be done every day in the year, and re- 
quires no special equipment and not even 
a companion. A still more important 
reason is that there is not the same ten- 
dency to overdo matters, as so often hap- 
pens in athletics. We might well imitate 
our British cousins in this respect, for 
they are born walkers. Many a man 
would do well to forget his motor ear 
and walk to and from his office daily. 

At forty many men and still more fre- 
quently women are liable to take on ex- 
cess weight. This is entirely unneces- 
sary, since in the hands of a competent 
physician a normal individual can con- 
trol his weight under proper medical ad- 
vice. On the other hand, if already over 
weight, do not experiment on your own 
initiative with diet, but consult your 
physician and be sure to take his advice. 
Another factor of importance is to se- 
eure abundant sleep. Researches con- 





ducted in the last two years 
the great importance of 
health, which means that on 
read or play bridge until t 
hours of the morning and 
late, for by so doing one short 
ciably the hours of sunlig 
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science has conclusively show) 
of the old adage, ‘‘Early t 
early to rise.’’ 

We hear a great deal of m 
ing down physically from ov 


possibly occasionally one does 
other hand, men stand up 
mendous work for decades a1 
the worse for it. One of 
medical men, who himself lived 
old age and accomplished a 
amount of investigative wor 
up his philosophy of life in t! 
**That it is worry and not wor 
the man.’”’ 

We hear much of the sp 
growing longer. This is tru 
only true because we are sa\ 


babies and children to grow up t 


life. On the other hand, few 
sixty reach the age of seventy 
did many years ago, and hear 
one of the causes for this. Th 
thing for people to realize is t] 
generative heart diseases are 
measure a product of an unwist 
life, along the lines I have alr 
tioned. If we would all take 
moderate exercise, eat a balance 
adequate in all respects, secur 
dant sleep, stop carrying the w 
the world on our shoulders and 
own motor inspected by a ¢ 
physician at systematic inter 
would go a considerable way 
making the sixties extend to the 
three score and ten. 
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and away they flew to repeat the opera- On approaching the p 
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Sometimes solitary individuals would species, but at I looked n 
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engaged, they were distinctly seen to Knallagma basidens, were ai 
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smaller fry. Later, he was seen flying These activities were followed n 
in tandem with his duller but similarly the unmated males, which alv 
[he photographs in this article were taken peared much more abundant 
by the author in May, 1932. females. Practically all fema 
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FIG. 6 EMERGENCE OF SYMPETRUM CORRUPTUM 
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FIG. 7. EMERGENCE OF UVPETRUM CORK 
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dutch botanist, celebrated his eighty 
afth birthday. To few living scientists 
t been the lot to have influenced so 
yndly the theory and experimental! 
tise in their chosen fields Ile was 

to brine to bear pon His Wy stigva 
f sa combination of mental qualities 
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dence and yet able to relate his findings 
f broader problems He has been a 


$ 


A 





THE PROGRESS OF SCIENCE 


THE WORK OF PROFESSOR HUGO 


man of theory and vision as well as a 
therer of details ! laborat: ry and 
carden 
De Vries was born at Haarlem, Hol 
ind, in 1848. 
m the University of Leiden in 
th the thesis entitled ‘‘The Influence 
Heat on Life Phenomena in Plants 
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man Department ol 
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use and an experimental arden in 


vhieh he still continues his studies on 
the evening primroses 
De Vries nas always been classified as 
botanist, but his early work on the 
uses of turgor in plants has had im 
rtant influenee on the devel pment of 
He extended the 


ismolytic method as a means of deter 


eories ll 


chemistry 


lIhing thr Osmotic pressures exerted by 
Ile thus de 


ermined the relative nfluence of molec 


e sap within living cells 


ar solutions of different salts and o1 





De Vy 


influence 


? 


existence 


Visioned our mo 


Strasbureel! 


tral 


SLS 


CS 


iil 


presented 


tensive 


} | 7 
Istclt 


DAaneLveHeSLS 


lon 


writes 


agination Hus 


in his book 


mly throug! 


the 


fo 


\ 


obse! 


as 


; 


phenomena 


basis for 


and 


our 


heres 


lity 


t} 


actually KHOW 


works on 


T! 


nuclear divis 


phetic Imag 


| 


aAadaress e 


mental 


] 
mental 


that atte mpts he 


; 


Kv 
at the opening 
Evo 


itary part 
ferent kine 
pointed out 


’ 
proved themsel\ 
I 


Salli 


rt 


| 


+) 


1} 
‘ 


Tie 


‘ 


CN 


DE 


ll 


VRIES 


wT 

~ 

7 } 
| 

I 

vl 
Is l 
ntim 
His 
ire 1 
wh 
\\ 
est 








380 THE SCIENTIFIC MONTHLY 


the physiological activity of the rays of among them a nun 

hontgen and Curie to experimental mor- believed he had foun . 
phology.”’ It was nearly a quarter of a was in a stage of rap 
century before this hope was realized. mutating off ‘*elementary spe 


De Vries was one of the three wise about a decade he carried 
men of the eastern hemisphere who in tions on these Oenotheras 


L900 independently rediscovered Men fore publishing his res 


del’s law of inheritance and thus dated formed the main support for 
the beginning of the modern science of tion theory Many other inve 
reneties have since taken up the stu 


His erreatest influence on biology has theras., and the literature Ol 


rc 


come from his mutation theory, pre- of the genus has reached 


sented in two volumes in 1901 and 1903. — volume. The mutations 
This was supported by a wealth of ob Evening Primroses produce it 
servation and experiments. His idea tively large numbers 

that normal evolution is by sudden thought to be elementary spec 
jumps rather than by gradual change — the sense that de Vries first b 


and that evolution can be observed ex this fact need not detract fron 


perimentally was a tremendous stimulus of the mutation theory 


to scientific experiments in plant and = gaye rise The Oecenothe 
animal breeding. Darwin was a good tions have eiven us informat 
botanical experimenter, but his follow- type of inheritance and genet 


ers seem to have favored observation and that is more common than was 

speculation. De Vries’ greatest service posed They are still givine us 
>) oloo hy; ~ 1G j p =} cy , 7") . 
to biology has been in making experi mation about the origin of spe 


mentation the basis of evolutionary We 


Wish many more vVears 
theories sy ‘ 
bOOT venial grand old man of Lunt 
The Evenine Primrose Oenothera , 
= ; a the name of Hugo de Vries 
Lamarchiana flowers of which he is : ‘ “— 
ore ve as that « ( 
holding in his hands in the photograph, ( 
if sclence 
has been the object of his investigation ' 
P A }? \ 
during all his later vears In 1886 he D cae 
found plants of this species growing In ( GIE T: oN 


field near Hilversum, Holland, and or WA NGTO 


THE EARTH SCIENCES AT A CENTURY OF PROGRESS 


Exuipits descriptive of a century’s have plaved an important role 
| ‘ ; 


advance in the earth sciences will form development of our moder 


an integral part of the displays in the = ism Indeed, with phys 
Basic Sciences Division of Chieago’s istry, they have largely sp 
1933 ‘Century of Progress’’ Exposition, ‘‘technical ascent of mat 
the general features of which were de- only a few examples, met 
scribed by Professor Henry Crew in’ made possible weather foree 
the September issue of the SclENTIFIE man’s commercial conqu 


MontTuiy under the title ‘‘Exposition geography and cartography are 


tT Science sible for his knowledge of the 
The earth Sclences, comprising such the elobe and fils varied, p) mnead 

fields as geography, cartography, physi tations to its physical features a1 

ography, meteorology, mineralogy, pl Vs matic zones; and t eeology gvoes | 


} 1 


ical. historical and economic geology. of the eredit for making available 
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STREAM TABLE EROSIONAL AREAS WITH SPRINKLER REMOV! 





STREAM IS FED BY 1 OW FROM BURIED RUBBER 1 l REGIO 
I oOTor AS | ' IPO ED A ) 
\ } 4 \ ONSFE¢ AT ) ( 
is upon whieh our present eco eountr have he 
structure is based. One hundred norma! producto : 3 SI 


rs ago the United States produced ho materials goes ol 

leum, practically no lead, zine or almost incomprehensible 

r, and only insignificant quantities The direct social conse¢ 

on and coal. Indeed so little gold) geologist’s development the pet 
mined at that time that our total and other mine) res 


apita amount was only about three are far-reaching and comn 


ts lo-day, owing to great advances equally important and less we 
ne science ot ereoloon\ and the pro IS the tact that veolovyv deve 
m of geological engineering, prac preciation of the enormous dui 


y all the mineral resources of the time involved in the gradual e 
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eart i) its Ly ts 1 b 

strates the continu Dust STIike ( ! 

present, al d tur es 1 back sto tA Ce ? . 
or an understanding mah s \ be ‘ 1 ( ! 

r nd his present place 1 nature exhibits e¢aleu tell col 
o Iso deepens man’s esthetic ap intimately thy np ted sl 
tion of seeniec wonders throug! origin and e 
rting a knowledge of the processes Space does fice 
ih which the great physical fe: ount of these ex bu 

s of the earth have originated er lol Lance ! 1 

| of this information 1s, of ¢ I's SHOW yr the . 

l Wil tT The tec} hica Tl lit Le} S17 } \ 
but most of the facts have neve) the face of the « ( 
ullv realize by the ln ting ve 
, _ ’ 
e Section of the Earth Sciences me 
Century ol Progress ipp table 1) 
feature,\ therefore, a ‘‘giant pictures 
ff the eons involve: nh earl ! pateont 
: All the two billion vears theme be 
this epic account v be se Del : ‘ 
Ch dial as occurring ! lie el ! Nl 
nal hour. althoug Tie iin ( T1O} l 
will actually complete its **] r ind activit 
t in about four minut: As the ore 
moving minute |! reaches | the n st 
ve points orf great ¢ mlical 1 e manne! 
an appropriate sequence of geo them tf vril 
| scenes will appeal n the seree! } my 
e center of the dial, and each scene pe epres 
e described by means svnehi emplifies 
phonograp! e ree rad Ye! VSI > \ 
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accumulation and migra 


nm of oil and gas will be completely 
iemonstrated Im a great sequence I 
perating exhibits sponsored by the 


American Petroleum Industries. These 


exhibits, n any of which are alrea ly con- 


structed, cover every phase of oil and 
ras. production Other displays will 


explain man’s modern, almost magieal, 


methods of locating the deeply buried 
metallic and non-metallie products, and 
the methods used by him in winning 


these raw products from the earth. 


DR. GEORGE O. CURME, JR., RECIPIENT OF THE CHANDLER M! 


THe Chandler Medal was presented t 
Dr. George O. Curme, Jr.. on Mareh 17 
at Columbia University, for his notable 
contributions to the advancement of the 
applications of chemistry to industry. 
Dr. Curme earried out his graduate 
work at Northwestern University, the 
University of Chicago and in Berlin. 
He has been associated with the Union 
Carbide and Carbon Corporation since 
1914 and is now vice-president and di- 
rector of research of the Carbide and 
Carbon Chemicals Corporation. 

Dr. Arthur W. Hixson, professor of 
chemical engineering at Columbia Uni- 
versity, and chairman of the award com- 
mittee, in commenting on Dr. Curme’s 
work sald: 

‘“*Although the achievements of Dr. 
Curme are only now beginning to be ree- 
ognized, it is of significant importance 
that his ideas and his thoughts as ex- 
pressed to his intimate friends have 
changed but little in the fifteen years 
that have elapsed since he began this 
work. He saw clearly in 1915 and 1916, 
before any bods else appreciated the pos- 
sibilities, just exaetly what is happening 
to-day in the field of aliphatic chemistry 
and he predicted in those days the in- 
dustrial use of these aliphatic com- 


tempt to vitalize for the ] 


millions of vears involves 

} ty) }< rther) 

out, In simple fashion, just 
the eart] s ceonth 

facial expression, they 

to the mans strange anin 

which it has nourished, ar 


explain the origin and dist 


pounds in quantities rea 


millions of pounds per m 
at the time only test-tube q 
available. 

‘*The achievements of Dr. ¢ 
many. His original work ir 
production of acetylene, the 
composition of mineral] 
sticking an electric are beneat 
face of the oil. This was don 

‘*Subsequently he has 
practical methods for the ] 
ethvlene olyeol, ethvler e 


ethylene chlorhydrin, ethy 
] 


diethy! sulfate, dichlor ethyl et 


many other compounds. Most 


work has been patented 

‘“*Dr. Curme’s greatest ac! 
has not been solely the work 
laboratory methods for making 
pounds mentioned above, but 


latine these laboratory applic 


large-scale manufacturing proces 


is well known to-day, the prod 


ethylene elveol, ethvlene (| 
ethylene chlorhydrin and som 
other compounds mentioned 1 
many millions of pounds annu: 
**More recently his early wo 
nection with the production of s 


isopropy] aleohol and acetone 
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DR. GEORGE O. CURME, JR 
mereialized and these products are prelin iry W { ne 
available on a large seale. He is’ and the process 
sidered one of the greatest living ex years ago.’ 
ents of aliphatie chemistry z Cha MI 
‘The achievement that has attracted were instituted 1910 b: : 
most publie interest has been the late Professor ¢ PS r { 
ifacture of synthetic ethyl alcohol, dler, of Columbia Universit 
was put into production in a_ industrial chemis 
P , ‘ @ 


way during April, 1930, but the he Ame! 


THE METRIC SYSTEM IN TRACK AND FIELD EVENTS 


On November 22, 1932, the Amateur’ to this tim lis s for s 
hletic Union ‘‘ went metric.’’ It may, have very generally been express 


‘haps, be interesting to inquire what yards, feet and inches 


First of all, it should be p 


*t this action by the Union will be oul 
that from the standpoint of measur: 


iy to have upon athletic events. and 
up athletic events 


ta nty two renel 


rds in those eountries in which. 
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‘lasses—tirst, field events in which mea- 
surements of distanee only are involved ; 
and second, track events, in which mea- 
surements of distance and time are in- 
volved The high-jump, broad-jump, 
pole vault, shot-put, diseus-throw, ham- 
mer-throw, ete., fall within the first class, 


while the dashes, hurdles and other run- 


ning events, of course, fall within 
second elass 


1 


It is evident that field events will not 


be rreatly affected by the adoption of the 


metrie system of measurement. In all 
such events the height or distance at- 
tained by the contestant, whether mea- 
sured in feet, inches and fractions of an 
inch, or in meters and fractions of a 
meter, can readily be converted from one 
system of measurement to the other 
Records of past performances can also be 
readily converted. All that is needed is 
a convenient and accurate table of equiv- 
alents. 

When we consider track events, how- 
ever, we find a quite different situation. 
In these events standard distances are 
set up, in terms of a unit of length, either 
the yard or the meter, and the contest 
in each event consists in running this 
standard distance in a minimum time. 

The standard distance chosen for each 
event is some integral number of yards 
or of meters, depending upon the system 
of measurement employed. For example, 
100 yds., 220 yds., 440 yds., ete., or 100 
meters, 110 meters, 200 meters, 400 
meters, ete 

Obviously, the distances set up for a 


series of events under one system of mea 


surement will not be appropriate for a 


series of similar events under the other 
system of measurement. Two entirely 
different series of distances will there- 
fore be necessary, and it will not be pos 
sible to set up a table of equivalents for 
track events held under the two systems 
of measurement; and records made un- 
der the two systems will not be com 
parable. They represent, in fact, an en 
tirely different series of events 


It may reasonably be assumed that 


4] 
ne 


other athletic organizations 

the lead of the Amateur At 

in adopting metrie distances 

the above situation in mind 

naturally arises as to what 

happen with referene 

for distances measuré 

now on the books. 

events are no longer 
Obviously, 

run the pre 

broken and will 

a record wil 

subject 1 

nificanee and relati 

tent the change ean 

some disappointmen 

holders for distance e\ 

yards. There is, however, 

ing advantage in that these 1 

not be broken and are ther 

all time, no matter how fut 

may “*‘burn up the cinders.’’ 
In order that the layma 

entirely familiar with the metr 

may get the habit of thinking 

meters it may be well to give 

alents that will help to corr 

the more import init tric dist 

the yard distar 


familiar: 
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